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PREFACE. 


While  the  general  arrangement  of  the  American  Ephemeris  remains  substanti- 
ally as  it  has  been  since  the  volume  for  1882,  certain  changes  have  been  introduced 
in  the  present  volume  which  are  sufficiently  important  to  demand  special  notice. 
First,  the  constant  of  precession,  for  the  epoch  1900.0,  has  been  changed  from 
50.2638"  to  50.2482";  the  constant  of  nutation  for  the  same  epoch  has  been 
changed  from  9.2231"  to  9.21";  the  constant  of  aberration  has  been  changed  from 
204451"  to  2047";  and  the  constant  of  solar  parallax  from  8.848"  to  8.80". 
Second,  Professor  Newcomb's  tables  of  the  ^un.  Mercury  and  Venus,  and  Dr. 
Hill's  final  printed  (as  distinguished  from  his  provisional  manuscript)  tables  of 
Saturn  have  been  substituted  for  the  tables  which  were  formerly  used.  Third,  the 
175  additional  fixed  stars,  whose  apparent  right  ascensions  only  were  heretofore 
given,  have  been  transferred  to  the  regular  list,  which  now  contains  their  complete 
apparent  places  throughout  the  year. 

The  Ephemeris  is  divided  into  three  parts,  as  follows:  — 

Part  I,  Ephemeris  for  the  Meridian  of  Greenwich,  which  gives  the  ephemerides  of 
the  Sun  and  Moon,  the  geocentric  and  heliocentric  positions  of  the  major  planets, 
the  Sun's  co-ordinates,  and  other  fundamental  astronomical  data,  for  equi-distant 
intervals  of  Greenwich  mean  time. 

Part  II,  Ephemeris  for  the  Meridian  of  Washington^  which  gives  the  ephemerides 
of  the  fixed  stars.  Sun,  Moon,  and  major  planets  for  transit  over  the  meridian  of 
the  new  Naval  Observatory,  Washington.  The  mean  places  of  the  fixed  stars  and 
the  data  for  their  reduction  are  also  included  in  this  part. 

Part  III,  Phenomena^  which  contains  predictions  of  phenomena  to  be  observed, 
with  data  for  their  computation.  Washington  mean  time  for  the  meridian  of  the 
new  Naval  Observatory  is  used  throughout  this  part  except  in  a  few  cases,  notably 
those  of  eclipses,  where  Greenwich  mean  time  seems  more  convenient. 

Professor  Simon  Newcomb,  U.  S.  N.,  was  Director  of  the  Almanac  until  March 
11,  1897,  and  as  the  present  volume  was  prepared  under  his  supervision,  he  alone 
must  be  regarded  as  responsible  for  it.  Professor  W.  W.  Hendrickson,  U.  S.  N., 
was  Director  from  March  11  until  June  30,  1897,  and  on  the  latter  date  I  took 
charge  of  the  office.  At  that  time  396  pages  of  the  volume  were  in  type,  and  my 
connection  with  it  has  been  limited  to  seeing  the  remainder  of  the  work  through 
the  press. 

WM.  HARKNESS, 
Professor  of  Mathematics^  U,  S.  Navy^ 

Director  Nautical  Almanac. 

Washington,  September^  ^^97- 
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CORRECTIONS. 


EphemeriSy  i8g8. 

Page. 

V,  igth  line,  for  1896.0  read  1898.0 

57,  Foot  note,         for  south  read  north 

75,  Foot  note,         for  decreasing     read  increasing 

297,  Declination  of  ^  Virginis,        for        50  59'  40''  36         read        4O  59'  40". 36 

365,  2nd  line  from  bottom  of  upper  ^  page.  Mean  Solar  date,        for        34  2         rend        24.2 

421,  Declination  of  o^  Cancri,        for         16"  58'  22". 30        read        15°  58'  22". 30 

423,  for        ^Sagittarii         read        0  Sagittarii 

423,  Ann  prop,  motion  in  decl.  of  51  Aquarii,         for         _o  002         read        —0.020 

463.  6th  line,         for        462 — 482         read        466 — 486 

508,  5th  line,        for        >>     o     t     n        ^ggj        s     h     m    s 

521,  27th  line  from  bottom.        for        log  jit         read        \o%x' 

524,  2ist  line  from  top  insert    y'     before  the  symbol  < 

EphemeriSy  1899. 

Page. 

152,  Moon's  R.  A.  9**  7^,        for         i4*»  22"  33*.  8  read         1^^  22™  33'.28 

293,  Decl.  of  rf  Hydri,  for         ^96**  7'  7''.94      read        —69°  7'  7".94 

315,  Right  hand  column,  bottom  line,        for        +0.7         read        —0.7 

317.  Bottom  line,  decl.  of  .?  Arietis,        for        89.7         read        797 

,  Chart  of  partial  eclipse  of  June  7.  1899,        for        Japan        re€ul        Saghalien 

417,  In  column  New  Moon,  insert,  Dec.  31**  2o'»  43'°. 6 

421,  Ann  Drop  motion  in  decl.  of  51  Aquarii,         fyr         —0.002         read         -0020 

520,  2nd  line  from  bottom,  Emersion,        for        8.78518  »        read       9,78518  » 
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CHRONOLOGICAL  ERAS  AND  CYCLES. 


CHRONOLOGICAL  ERAS. 

THE   YEAR    1900,  WHICH   COMPRISES  THE  LATTER  PART  OF  THE  134TH  AND  THE  BEGINNING  OF  THE  XSSTH 
YEAR   OF   THE    INDEPENDENCE   OF   THE    UNITED    STATES    OF   AMERICA,    CORRESPONDS   TO — 

The  year  6613  of  the  Julian  Period; 

"         7408-7409  of  the  Byzantine  era,  the  year  7409  commencing  on  September  ist; 
"         5660-5661  of  the  Jewish  era,  the  year  5661  commencing  on  September  24th, 

or,  more  exactly,  at  sunset  on  September  23rd; 
"         2653  since  the  foundation  of  Rome,  according  to  Varro; 

"         2647  since  the  beginning  of  the  era  of  Nabonassar,  which  has  been  assigned 
to  Wednesday,  the  26th  of  February  of  the  3967th  year  of  the  Julian 
Period;  corresponding,  in  the  notation  of  chronologists,  to  the  747th; 
and,  in  the  notation  of  astronomers,  to  the  746th  year  before  the  birth  of 
Christ; 
"         2676  of  the  Olympiads,  or  the  fourth  year  of  the  669th  Olympiad  commencing 
in  July,  1900,  if  we  fix  the  era  of  the  Olympiads  at  775 >4  years  before 
Christ,  or  near  the  beginning  of  July  of  the  year  3938  of  the  Julian 
Period;  - 
"         2212  of  the  Grecian  era,  or  the  era  of  the  SELEUCiD-fi; 
"         1 61 6  of  the  era  of  Diocletian; 

"         2560  of  the  Japanese  era  and  to  the  33d  year  of  the  period  entitled  "Meiji." 
The  year  1318  of  the  Mohammedan  era,  or  the  era  of  the  Hegira,  begins  on  the  ist  day 
of  May,  1900. 

The  first  day  of  January  of  the  year  1900  is  the  2,415,021st  day  since  the  commencement 
of  the  Julian  Period. 

CHRONOLOGICAL   CYCLES. 


Dominical  Letter    .        .        .        .         G 

Epact 29 

Lunar  Cycle  or  Golden  Number    .  i 


Solar  Cycle 5 

Roman  Indiction     .         .         .         .13 
Julian  Period 6613 
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SYMBOLS  AND  ABBREVIATIONS. 


Spring 
Signs. 

Summer 
Signs. 


S/GJI/S  OF  THE  PLANETS,  ETC, 

0 
C 

9 

e 

The  Sun. 
The  Moon. 
Mercury. 
Venus. 
The  Earth. 

V 
h 

Mars. 

Jupiter. 

Saturn. 

Uranus. 

Neptune. 

SIGNS  OF  THE  ZODIAC, 

{ 

I.    r 

2.  « 

3.  n 

Aries. 

Taurus. 

Gemini. 

Autumn 
Signs. 

I   8.     nt 
(  9.     / 

Libra. 

Scorpius. 

Sagittarius. 

{ 

4.  25 

5.  SI 

6.  n 

Cancer. 

Leo. 

Virgo. 

ASPl 

Winter 
Signs. 

(10.    vy 

I  II.     zxr 
(12.     X 

Capricornus. 

Aquarius. 

Pisces. 

6  Conjunction,  or  having  the  same  Longitude  or  Right  Ascension, 
n  Quadrature,  or  differing  90®  in  Longitude  or  Right  Ascension. 
^     Opposition,    or  differing  180®  ia  Longitude  or  Right  Ascension. 


ABBREVIATIONS. 

a 

Ascending  Node. 

0 

Degrees. 

?s 

Descending  Node. 

f 

Minutes  of  Arc. 

N. 

North. 

It 

Seconds  of  Arc. 

S  . 

South. 

ii 

Hours. 

E. 

East. 

m 

Minutes  of  Time. 

W. 

West 

■ 

Seconds  of  Time. 
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PARTI 


ASTRONOMICAL   EPHEMERIS 


FOR  THE 


MERIDIAN  OF  GREENWICH 


EPH  X900 


JANUARY,  1900. 


AT  GREENWICH  APPARENT  NOON. 


I 


Mon. 
Tues. 
Wed. 

Thun 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

SUN. 
Mon. 
Tues. 
Wed. 

Thur. 


THE  SUN'S 


Apparent 
Right  Ascensioa 


8  46  24.30 
8  50  49.31 
8  55  13-97 

8  59  38.21 

9  4  2.05 
9  8  25.42 

9  12  48.30 
9  17  10.66 
9  21  32.49 

9  25  53-75 
9  30  14.40 

9  34  34-46 

9  38  53-89 
9  43  12.66 

9  47  30.78 

9  51  48.22 

9  56  4-97 
20  o  21.02 


20 
20 

20 


36.34 

50-95 
Z3  4.81 


4 
8 


20  17  17.92 
20  21  30.27 
20  25  41.86 

20  29  52.66 
20  34  2.68 
20  38  JX.92 

20  42  20.36 
20  46  28.00 
20  50  34.80 
20  54  40.79 

20  58  45-95 


DifF.for 
z  Hour. 


t 
XI.045 
IZ.031 
ZI.0Z5 

10.998 
ZO.980 
ZO.96Z 

10.940 
10.918 
10.895 

10.870 
10.845 
ZO.819 

10.793 
ZO.766 
10.738 

ZO.710 
za68i 
ZO.651 

Z0.62Z 
Z0.59Z 
10.560 

za529 
10.497 
10.465 

10.433 
10.400 
XO.367 

10.334 
Z0.300 
10.266 
ia232 

10.198 


Apparent 
Declination. 


S.  23  I  22.4 

22  56  14-5 

22  50  39.3 

22  44  36.8 

22  38  7.2 

22  31  10.9 

22  23  47.8 

22  15  58.3 

22   7  42.7 

21  59  I.I 

21  49  53.9 

21  40  21.3 

21  30  23.5 

21  20  0.8 

21   9  13.6 

20  58  2.0 

20  46  26.4 

20  34  27.2 

20  22  4.5 

20   9  18.7 

19  56  10.2 


19 
19 
19 


42  39-3 
28  46.4 
14  31.9 


18  59  56.1 

18  44  59-3 

18  29  42.0 

18  14  4.5 

17  58  7.4 

17  41  5I-0 

17  25  15.8 

S.  17  8  22.1 


Diff.for 
z  Hour. 


+XI.24 
13.39 
14-53 

+15.66 
16.78 
17.89 

+19.00 
20.  zo 

21.19 

+22.26 

23.32 
24-38 

+25.42 
26.44 
27.46 

+28.47 
29.47 
30.45 

+31.42 
32.38 
33.32 

+34.24 
35-15 
36.05 

+36.93 
37.79 
38.63 

+39.46 

40.28 
41.08 
41.86 

+42.62 


Semi* 
diameter. 


6  17.13 

6  17.13 

6  17.12 

6  17.11 

6  17.09 

6  17.07 

6  17.05 

6  17.02 

6  16.98 

6  16.94 

6  16.90 

6  16.85 

6  16.80 

6  16.74 

6  16.67 

6  16.60 

6  16.52 

6  16.44 


6  16.36 
6  16.27 
6  16.18 


6  16.08 
6  15.98 
6  15.87 


o  15-75 
6  15.63 

6  15-51 


15-38 

15-25 
15.11 

14-97 


16  14.83 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


t 
71.00 

70.95 
70.90 

70.85 
70.79 
70.73 

70.66 

70.59 
70.52 

70.45 
70.37 
70.29 

70.20 
70.11 
70.02 

69-93 
69.83 
69.73 

69.63 

69-53 
69.43 

69.33 
69.22 
69.11 

69.00 
68.89 
68.78 

68.66 

68.55 
68.43 
68.32 

68.20 


Equation  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


m        t 

3  40.24 

4  8.61 

4  36.63 

5  4-26 
5  31-45 

5  58.19 

6  24.44 

6  50.17 

7  15.37 

7  39.99 

8  4.02 
8  27.47 

8  50.27 

9  12.44 
9  33.95 

9  54-77 
10  14.91 
10  34.36 

10  53.08 

11  11.09 
II  28.33 

11  44.85 

12  0.59 
12  15.58 

12  29.80 
12  43.22 

12  55.86 

13  7-70 
13  18.74 
13  28.97 
13  38.37 

^3  46.97 


DifLfor 
I  Hoar. 


t 
1.190 

I- 175 
1.159 

1.141 
1.122 
Z.ZO3 

Z.082 
Z.060 
1.037 

I.OI4 
0.990 
0.964 

0.937 
0.910 
0.882 

0.854 
0.825 
0.795 

0.765 
0.735 
0.704 

0.672 
0.641 
0.609 

0.577 
0.544 

0.51  Z 

0.478 

0.444 
0.410 
0.376 

0.341 


NoTi.^Tbe 
The 


time  of  semldiameter  pasdng  may  be  found  by  subtracting  o"J9  from  the  ddereal  time 
+  prefixed  to  the  hourly  ebange  of  declination  indicates  that  south  dedinaUons  ara  decreasing. 


IL 


JANUARY,  1900. 


AT  GREENWICH  MEAN  NOON. 


S 


!  Mon. 
I  Tues. 
I  Wed. 

Thur. 
I  Frid. 

Sat 
I 

SI///. 
I  Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat 

Mon. 
Tues. 
Wed. 

Thur. 

Frid. 

Sat 

SC///. 
Mon. 
Tues. 
Wed. 

Thur. 


THE  SUN'S 


Apparent 
Right  Ascensioa 


8  46  23.63 
8  50  48.55 
8  55   13-12 

8  59  37-28 
4  1.04 
8  24.33 


9  12  47.13 

9  17  9.41 
9  21  31.17 


9  25  52.36 

9  30  12.94 

9  34  32.93 

9  38  52.30 
9' 43  II.OI 

9  47  29.07 

9  51  46.45 

9  56  3-15 

20  o  19.15 


20 
20 
20 


34.42 
48.98 
13  2.79 


4 
8 


20  17  15.86 
20  21  28.17 
20  25  39.72 


20 
20 
20 


29 
34 
38 


50-49 
0.48 
9.69 


20  42  18.10 
20  46  25.71 
20  50  32.49 
20  54  38.46 


32    20  58  43.61 


Dili,  for 
X  Hour. 


11.045 
11.031 
11.015 

10.998 
10.980 
10.961 

10.940 
10.918 
10.895 

10.870 
10.845 
10.819 

10.793 
10.766 
10.738 

10.710 
10.681 
10.651 

10.621 
10.591 
10.560 

10.529 
10.497 
10.465 

10.433 
10.400 
10.367 

10.334 
10.300 
10.266 
10.232 


Apparent 
Declinationt 


S.23       I  23.1 

22    56  15.4 

22    50  40.4 

22    44  38.1 

22    38  8.7 

22    31  12.6 

22    23  49.8 

22    16  0.6 

22       7  45-3 

21  59  4.0 

21    49  57.1 

21    40  24.8 

21    30  27.3 

21    20  4.9 

21       9  18.0 

20   58  6.7 

20   46  31.4 

20  34  32.5 

20  22  lO.I 

20    9  24.7 

19  56  16.6 

19  42  46.1 

19  28  53.5 

19  14  39-3 


19 
18 
18 


45 
29 


3.8 

7.4 
50.4 


18  14  13.3 

17  58  16.5 

17  42  0.4 

17  25  25.4 


10.198  S.  17     8  31.9 


Diff  for 
z  Hour. 


+12.24 
13.39 

14-53 

+15.66 
16.78 
17.89 

+19.00 
20.10 
21.18 

+22.25 
23.31 
24-37 

+25.41 
26.43 
27.45 

+28.46 
29.46 
30.44 

+31.41 
32.37 
33.31 

+34.23 
35.14 
36.04 

+36.92 
37.78 
38.62 

+39.45 
40.27 
41.07 
41.85 


Equation  of 
Time, 
to  be 

Subtracted 
from 

Mean  Time. 


m   8 

3  40.17 

4  8.53 

4  36.54 

5  4-15 
5  31-35 

5  58.08 

6  24.33 

6  50.05 

7  15-25 

7  39-87 

8  3.90 
8  27.34 

8  50.14 

9  12.30 
9  33-8i 

9  54-63 
10  14.77 
10  34.21 

10  52.93 

11  J 0.94 
II  28.18 

11  44.70 

12  0.45 
12  15.44 

12  29.66 
12  43,09 

12  55-74 

13  7-59 
13  18.64 
13  28.88 
13  38.29 


+42.61     13  46.89 


Diff.  for 
X  Hour. 


8 
I.I9O 

1.175 
1.159 

1.141 

1.122 
1. 103 

1.082 
1.060 
1.037 

1.014 
0.990 
0.964 

0.937 
0.910 
0.882 

0.854 
0.825 
0.795 

0.765 

0.735 
0.704 

0.672 
0.641 
0.609 

0.577 
0.544 
O.51I 

0.478 
0.444 
0.410 
0.376 

0.341 


Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  San. 


8  42  43.46 
8  46  40.02 
8  50  36.58 

8  54  33-13 

8  58  29.69 

9  2  26.25 

9  6  22.81 
9  10  19.36 
9  14  15-92 

9  18  12.48 
9  22  9.04 
9  26  5.59 

9  30  2.15 
9  33  58.71 
9  37  55-26 

9  41  51.82 
9  45  48.38 
9  49  44-94 

9  53  41-49 

9  57  38.05 

20  I  34.61 

.20  5  31.16 
20  9  27.72 
20  13  24.28 

20  17  20.83 
20  21  17.39 
20  25  13.94 

20  29  10.50 

20  33  7.06 

20  37  3.61 

20  41  0.17 

20  44  56.72 


NoTB.-^Tlie  eamidlameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  nooa 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are 
decreasing 


Diff.  for  I  Hour, 

-f9'.8565. 
(Table  III.) 
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JANUARY,  1900. 


in. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

a 
1 

"8 

1 

1 
1 

1 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

DUE.  for 
I  Hoar. 

Mean  Time 

of 
Sidereal  Noon. 

TRUE  LONGITUDB. 

DiCtor 
I  Hoar. 

LATTTUDB. 

X 

A' 

I 
a 
3 

I 

a 
3 

280  40    8.7 

281  41  20.1 

282  42  31.4 

39  51-2 

41  2.3 

42  13-4 

152.96 
152.96 

•» 
-f-  0.26 
0.40 
0.50 

9.9926699 
9.9926694 
9.9926706 

-  0.6 
+  0.1 

0.8 

h     m       • 

5  16  24.56 
5  12  28.65 
5     8  32.74 

4 
5 
6 

4 
5 
6 

283  43  42.4 

284  44  53.1 

285  46    3.5 

43  24.3 

44  34-8 

45  45-0 

152.95 
152.94 
152.92 

+  0.59 
0.65 
0.67 

9.9926734 
9.9926780 
9.9926845 

+  1.5 
2.3 
3.1 

5     4  36.83 
5    0  40.91 
4  56  45.00 

7 
8 

9 

7 
8 

9 

286  47  13.3 

287  48  22.7 

288  49  31.3 

46  54-7 

48  3.9 

49  12-5 

152.90 
152.88 
152.85 

+  0.65 
0.60 
0.51 

9.9926929 
9.9927034 
9.9927163 

+  3.9 
4.9 

5.9 

4  52  49.09 
4  48  53.18 
4  44  57.27 

lO 

II 

12 

lO 

II 

12 

289  50  39.7 

290  51  47-3 

291  52  544 

50  20.6 

51  28.0 

52  34-9 

152.83 
152.81 
152.79 

+  0.42 
0.30 
0.17 

9-9927317 

9.9927495 
9.9927699 

+  6.9 
8.0 
9.0 

4  41     1.36 
4  37     3.44 
4  33     9.53 

13 
15 

13 
14 
15 

292  54     0.8 

293  55     6.7 

294  56  1 2. 1 

53  41-2 

54  46-9 

55  52.1 

152.76 
152.74 
152.71 

+  0.04 

—  0.09 

0.20 

9.9927930 
9.9928190 
9.9928476 

+10. 1 
11.3 
12.5 

4  29  13.62 
4  25  1771 

4   21    21.80 

i6 

17 
i8 

i6 

17 
i8 

295  57 16.9 

296  58  21.2 

297  59  250 

56  56.7 

58  0.9 

59  4-5 

152.69 
152.67 
152.65 

—  0.31 
0.39 
0.45 

9.9928790 
9.992913I 
9.9929500 

+13.6 
14.8 
15,9 

4  17  25.89 
4  13  29.98 
4    9  34.07 

19 

20 
21 

19 

20 
21 

299  0  28.3 

300  1 31.2 

301  2  33.5 

0  .7.7 

1  10.4 

2  12.6 

152.63 
152.61 
152.59 

—  0.48 
0,48 

a46 

9.9929894 
9.9930314 
9.9930759 

+17.0 
]8.o 
19.0 

4     5  38.16 
4     I  42.24 
3  57  46.33 

23 
23 
24 

22 
23 

24 

302  3  35-4 

303  4  36.7 

304  5  37-5 

3  14-3 

4  155 

5  16.1 

152.57 
152.54 
152.52 

-0.41 
0.34 
0.23 

9,9931227 
9.9931719 
9.9932232 

+ao.o 
20.9 

2Z.8 

3  53  50.42 
3  49  54.51 
3  45  58.60 

25 
26 
27 

25 
26 

27 

305  6  37.8 

306  7  37-5 

307  8  365 

6  16.3 

7  15-7 

8  14.6 

152.50 
152.48 
152.45 

—  O.II 

+  0.02 
0,15 

9.9932765 
9,9933316 
9.9933886 

+32.6 

23.4 
24.1 

3  42     2.69 
3  38     6.78  I 
3  34  10.87 

28 
29 

3° 
31 

28 
29 

30 
.31 

308  9  34.8 

309  10  32.4 

310  II  29.0 

311  12  24.7 

9  12.8 

10  10.2 

11  6.7 

12  2.2 

152.42 
152.38 
152.34 
152.30 

+  0.29 
0.44 

0.55 
0.63 

9.9934471 

9.9935071 
9.9935684 
9.9936309 

+24.7 
25.3 

«5.8 
26.3 

3  30  14.96 
3  26  19.05 
3  22  23.14 
3  18  27.23 

32 

32 

312  13  19.2 

12  56.6 

152.23 

+  0.68 

9.9936948 

+26.9 

3  14  31.32 

Not 

B.— The 

me 

nnmbsn  in  eolnmn  ) 
in  eqoiaoz  of  Junu 

I  correspond  to  the  trne  « 
■jr  e.*o. 

qninos  of  Um  date;  in  eoliimn 

k'  to  the 

Diff-foriHoor, 
— 9*.8296. 
(Table  II.) 

IV. 


JANUARY,  1900. 


GREENWICH 

MEAN  TIME. 

^ 

THE  MOON'S 

a 

1 

•s 

>> 

1 

SSMIDIAMBTBK. 

HORIZONTAL  PARALLAX. 

UPPBR  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon. 

DIff.  for 
I  Hour 

Midnight 

Diflf.for 
I  Hour. 

MaridUn  of 
Greenwich. 

Die  tor 
I  Hoar. 

Noon. 

I 

2 

3 

16    19.6 
16    26.4 
16   29.2 

16   23.4 
16    28.3 
16   29.2 

59  48.5 

60  13.6 
60  24.1 

H 

+  1.33 

0.75 

+  0.13 

1       ft 
60     2.8 
60   20.7 
60    23.8 

+1.05 

+0.44 
-0.17 

h     m 

6 

0  57-9 

1  55-0 

m 

a-43 
2.33 

d 
295 
0.9 
1.9 

4 

16   28.1 

16   26.2 

60  20.0 

-0.45 

60    13.0 

-0.70 

a  49.6 

2.38 

2.9 

5 
6 

16   23.6 
16    16.3 

16   20.2 

16  la.o 

60    3.2 
59  367 

0.92 

59  50.9 
59  aag 

Z.IO 

1.36 

3  41-9 

4  32.8 

2.14 
2.10 

3-9 
4.9 

7 
8 

9 

16      7.4 

15  57-7 
15  47-9 

16     2.6 
15  52.8 
IS  43-1 

59    4-0 
58  28.4 

57  52.2 

-1.44 
1.50 
1.49 

58  46.4 
58  10.3 

57  34-5 

-1.48 
1.50 
1.46 

5  23.1 

6  13.9 

7  5-6 

2.10 
2.13 

2.18 

6.9 

7-9 

lO 

II 

12 

15  38-4 
15  293 
15  20.9 

15  33-8 
15  25.0 

15  16.9 

57  17-2 
56  440 
56  130 

-1.43 

1-34 
1.14 

57    0.3 
56  28.2 
55  58.4 

-1.38 
1.29 
I.I9 

7  58.5 

8  52.2 

9  45.8 

2.28 
2.24 
2.28 

8.9 

9.9 

lag 

13 
»5 

15  131 
15     6.0 
14  59.6 

15     9-5 
15     2.7 

14  56.7 

55  44-4 
55  X8.3 
54  54-8 

-1.14 
1.03 
0.92 

55  3I-I 
55     6.2 

54  44-2 

-1.09 

0.98 
0.85 

10  38.4 

11  29.1 

12  17.2 

3.16 
2.06 

11.9 
12.9 
13.9 

i6 

17 
i8 

14  54- 1 
14  49.6 
14  46.5 

14  51-7 
14  47-9 
14  45-6 

54  34-5 
54  18. 1 
54    6-9 

-0.77 
0.58 
0.34 

54  25.7 
54  1 1.8 
54    3.5 

0.47 
-0.21 

13     2.7 

13  46.1 

14  27.8 

1.85 
1.76 
1.71 

14.9 

15-9 
16.9 

19 

30 
21 

14  45-2 

14  45-9 
14  48.9 

14  45-2 
14  47.1 

14  51-4 

54     1-9 
54    4-4 
54  15-5 

-0.06 

-H>.28 

0.65 

54     2.1 
54     8.8 
54  24.6 

+0.10 
0.46 
0.85 

15     8.5 

15  49-3 

16  30.9 

1.69 
1.71 
1.76 

17.9 
18.9 
19.9 

22 
23 
H 

14  54-5 

15  2.8 

15  J3-7 

14  58.3 

15  7-9 
15  20.0 

54  36- 1 

55  6.5 
55  46-5 

+X.06 
1.48 
1.85 

54  50.1 

55  25.4 

56  9.9 

+1.27 
1.67 
2.02 

17  14-3 

18  0.4 
18  49.8 

1.86 

1.99 
2.14 

20.9 
21.9 
22.9 

25 
26 
27 

15  26.9 
15  41.8 
15  57-6 

15  34-2 

15  49-7 

16  5.4 

56  351 

57  30.0 

58  27.8 

+2.17 

2.37 
2.40 

57     1.9 

57  58.8 

58  56.4 

+2.29 
2.41 
2.34 

19  430 

20  39.5 

21  38.5 

8.29 
2.48 
a.49 

23.9 
24.9 

25-9 

|28 
|29 

30 

i3i 

16  12.9 
16  26.2 
16  36.0 
16  41.3 

16  19.9 
16  31.6 
16  39.3 
16  41.9 

59  23.9 

60  12.8 

60  49.0 

61  8.2 

+2.22 
1.81 
1.18 

+0.40 

59  49-6 

60  32.8 

61  0.9 
61  10.6 

+2.04 
1.52 

+0.80 
0.00 

22  38.3 

23  37-3 
6 

0  34-5 

2.48 
2.43 

«-34 

26.9 

27.9 

28.9 

0.4 

32 

16  41.3 

16  39.4 

61     8.3 

-0.39 

61     1.3 

-0.75 

I  29.8 

2.36 

1.4 
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JANUARY,  1900. 


V. 


GREENWICH 

MEAN 

TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Honr. 

Right 

Diff.for 

Declination. 

Diff.for 

Hoar. 

Right 

Diff.for 

Declixuttion. 

Diff.for 

Ascension. 

z  Minute. 

X  Minnte. 

Ascension. 

I  Minute. 

x  Minnte. 

N 

[ONDA^ 

Y  I. 

WEDNESDAY  3. 

h 

m       s 

s 

e         »          w 

" 

h 

m       t 

t 

0       #        « 

" 

0 

l8 

41    18.93 

a. 5663 

S.2I    21    46.9 

5.707 

0 

20 

41    19.86 

3.4135 

S.14   12   54.5 

11.677 

I 

l8 

43  52.87 

a. 5649 

21    16      0.0 

5.857 

I 

20 

43  44-49 

3.4084 

14      I    II. 2 

X1.766  1 

2 

i8 

46  26.72 

a. 5633 

21    10      4.0 

6.007 

2 

20 

46     8.87 

3.4043 

13    49    22.6 

XX.854 

3 

i8 

49     0.47 

a. 5617 

21     3  59.2 

6.X55 

3 

20 

48  33.00 

3.400X 

13  37  28.7 

XX.941 

4 

i8 

51  34-12 

a. 5598 

20  57  45.4 

6.303 

4 

20 

50  56.88 

3. 3960 

13  25  29.7 

xa.026 

5 

i8 

54     7-65 

a. 5579 

20    51    22.8 

6.450 

5 

20 

53  20.52 

3.39x9 

13  13  25.6 

X8.X09 

6 

i8 

56  41.07 

a. 5560 

20  44    51.4 

6.596 

6 

20 

55  43.91 

3.3877 

13    I  16,6 

xa.x9x   ' 

7 

i8 

59  14-37 

a.  5540 

20   38    II. 3 

6.743 

7 

20 

58     7.05 

3.3837 

12    49      2.7 

xa.a7i 

8 

19 

I  47-55 

a. 5518 

20   31    22.4 

6.887 

8 

21 

0  29.95 

3.3W 

12    36   44.1 

xa.349  ' 

9 

19 

4  20.59 

a. 5495 

20   24    24.9 

7,039 

9 

21 

2  52.61 

3.3756 

12    24    20.8 

X3.4a6 

lO 

19 

6  53.49 

a.547x 

20    17    18.9 

7.X73 

10 

21 

5  15.02 

3.37x4 

12    II    53.0 

xa.soo  ! 

II 

19 

9  26.24 

a. 5447 

20    10      4.3 

7.3x4 

II 

21 

7  37.18 

3.3673 

II  59  20.8 

13.573 

12 

19 

II  58.85 

a.54aa 

20      2   41.2 

7.455 

12 

21 

9  59.10 

3.3633 

II  46  44.2 

X8.645  1 

13 

19 

14  31.30 

a.  5395 

19  55     9-7 

7.595 

13 

21 

12  20.78 

3.3594 

"  34     3.4 

X8.7X5   ' 

14 

19 

17     3.59 

3.5367 

19  47  29.8 

7.733 

14 

21 

14  42.23 

3.3554 

II  21   18.4 

xa.783   1 

15 

19 

19  35.71 

a.  5340 

19  39  41-7 

7.87X 

15 

21 

17     3.43 

3.35x4 

II     8  29.3 

X3.850   * 

i6 

19 

22     7.67 

a.53xa 

19  31  45.3 

8.007 

16 

21 

19  24.40 

3.3475 

10  55  36.3 

X3.915 

17 

19 

24  39-45 

8.5a8a 

19  23  40.8 

8.X43 

17 

21 

21  45.13 

3.3436 

10  42  39.5 

X8.978 

i8 

19 

27  11.06 

a,5a53 

19  15  28.2 

8.377 

18 

21 

24     5.63 

3.3398 

10  29  38.9 

13.040   ' 

19 

19 

29  42.48 

a.5aaa 

19     7     7.6 

8.4x0 

rg 

21 

26  25.90 

3.3359 

10  16  34.7 

13.100  1 

20 

19 

32  13-72 

a. 5190 

18  58  39.0 

8.54a 

20 

21 

28  45.94 

3.3331 

10     3  26.9 

X3.X58 

21 

19 

34  44.76 

a. 5157 

18  50     2.5 

8.673 

21 

21 

31     5.75 

a. 338a 

9  50  15.7 

X3.3X5    1 

22 

19 

37  15.61 

a. 5X85 

18  41   18.2 

8.803 

22 

21 

33  25.33 

3.3345 

9  37     I.I 

13.370 

23 

19 

39  46.26 
T 

a. 509a 
UESDA 

S.18  32  26.2 
Y  2. 

8.930 

23 

21 

35  44.69 

3.3308 
[URSDi 

S.  9  23  43.3 
VY4. 

13.333 

0 

19  42  16.71 

a. 5057 

S.18  23  26.6 

9.057 

0 

21 

38     3.83 

3.3173 

S.  9  10  22.3 

X3.375 

I 

19 

44  46-95 

a.5oa3 

18  14  19.4 

9.183 

I 

21 

40  22.75 

3.3x35 

8  56  58.3 

X3.434 

2 

19 

47  16.99 

a.4988 

18     5     4.6 

9.308 

2 

21 

42  41-45 

3.3098 

8  43  31.4 

X3.473 

3 

19 

49  46.81 

a. 495a 

17  55  42.4 

9.43X 

3 

21 

44  59.93 

3.3063 
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21  35  53.63 

3.3934 

9  27  46.9 

13.687 

10 

19  40     1.30 

a.  3308 

x8  31  12.  X 

8.917 

10 

21    38    X7.08 

a. 3893 

9  14     7.5 

13.687 

II 

19  42  33.09 

a. 5*87 

18  22  X3.1 

9.050 

XI 

21   40   40.35 

3.3863 

9    0  24.5 

13.744 

12  1  19  45     4.74 

2.5364 

i8  13     6.x 

9.i8t 

12 

21  43     3.44 

3.3833 

8  46  38.2  1    13.800 

13  1  19  47  36.26 

a.5a4a 

x8     3  51.2 

9.313 

13 

21  45  26.35 

3.380S 

8  32  48.5  1    13.855 

14  1  19  50     7.64 

a.sai8 

17  54  28.5 

9.443 

H 

21  47  49.08 

a. 3773 

8  18  55.6 

13.907 

15  1  19  52  38.88 

a.  5195 

17  44  58.0 

9.573 

15 

21    50    11.63 

a. 3743 

8     4  59.6 

13.958 

16  ,  19  55     9.98 

a.5170 

17  35  19.9 

9.699 

16 

21    52    34.00 

3.37x4 

7  51     0.6 

14.007 

1   17  1  19  57  40.93 

a. 5x45 

17  25  34.0 

9.8a6 

17 

21  54  56.20 

3.3685 

7  36  58.7 

X4.054 

18  j  ao    0  11.72 

a.5iao 

17  15  40.7 

9.95X 

18 

21  57  18.22 

3.3657 

7  22  54.1 

14.099 

'   19     20    a  42.36 

a.  5093 

17     5  39.9 

10.074 

19 

21  59  40.08 

3.3688 

7     8  46.8 

14. 143 

1  20     20    5  12.84 

a.  5067 

16  55  3X.8 

10.197 

20 

22      2      1.76 

3.3600 

6  54  37.0 

I4.X84 

1  " 

20     7  43.17 

a.  5041 

x6  45  16.3 

10.317 

21 

22      4   23.28 

3.3573 

6  40  24.7 

14.334 

22 

20  10  13.33 

a.  3013 

16  34  53.7 

10.437 

22 

22      6   44.63 

3.3545 

6  26  10. 1 

i4.a6a 

23 

1  20  12  43.32 

a. 4985 

S.I 6  24  23.9 

10. 556 

23 

22      9      5.82 

1    3.35x8 

S.  6  XI  53.3 

14.398 

Tl 

JESDA^ 

jr3o. 

THURSD 

AY,  FEBRUARY  i. 

0  20    15    13.15 

1  20    17   42.81 

a.  4957 
8.4938 

S.16  X3  47.0 
16     3     3.2 

10.673 
10.787 

0 

1  22  IX  26.84 

1     3.349X    IS.    5    57   34.3         14.333 

.    J     _      .                    .  1  . 

2  j   20    20    X2.29 

3.4899 

15  52  12.5 

10.903 

3   !    20    22   41.60 

3.4870 

15  41  15.0 

IX. 0x5 

4   ,    20    25    10.73 

a.4840 

15  30  10.7 

ix.ia6 

PHASES  OF  THE  MOON.                   || 

5  20  27  39.68 

6  20  30     8.45 

a.  4810 
3.4780 

15  18  59.9 
X5     7  42.6 

11.834 

".343 

7     20  33  37-04 

3.4750 

X4  56  18.8 

11.449 

d     h      m 

8     20  35     5.45 

3.4719 

14  44  48.7 

".554 

• 

New  Moon 

•     .     .     .    Jan.       1     I  51.9 

9     20  37  33.67 

8.4687 

14  33  12.3 

11.637 

3) 

First  Quarte 

r     .     •     .     .     .       7  X7  39.9 

10  20  40     1.70 

11  20  42  29.55 

12  '  20  44  57.20 

3.4657 
3.4635 
3.4593 

14  21  29.8 
14     9  41.3 
13  57  46.7 

".758 
11.839 
11.958 

0 

Full  Moon 
Last  Quartei 

.      .      .      .      .      X<k 

7    7.6 
I  52.9 

• 23  1 

13     20  47  24.67 

3.4563 

13  45  46.3 

13.054 

• 

New  Moon 

90     J  5     2«-fi     II 

•         J^     * 

1  14     20  49  51.94 
15     20  52  19.02 

3.4539 
3.4497 

13  33  40.2 
13  21  28.4 

13.149 
13.848 

16     20  54  45-91 

3.4466 

13     9   II.X 

13.334 

d          h 

17     20  57  12.61 

3.4434 

12  56  48.3 

13. 434 

c 

Perigee    . 

.     .     ;     .     .    Jan.         3     4.9 

,18     20  59  39.12 

3.44<« 

12  44  20.2 

13.  5 18 

c 

Apogee     . 

19     4.9 

1  19     21     2     5.43 

3.4369 

12  31  46.8 

18.599 

c 

Perigee    . 

31   12.2 

1  20  ,  21     4  31.55 

3.4337 

12  19     8.3 

18.684 

21  ,  21     6  57.48 

22  j    21       9    23.21 

3.4305 
3.4373 

12     6  24.7 
II  53  36.1 

18. 768 
18. 849 

23   I    21    II    48.75 

3.4341 

II  40  42.8 

18.988 

24  1   21    14    14.10 

3.4808 

S.ii  27  44.7 

X3.OO7 

14: 
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GREENWICH  MEAN  TIME. 

^1 

LUNAR  DISTANCES. 

■3| 

Name  and  Direction 

Noon« 

P.L. 

of 

Illb. 

P.L. 

of 

Vlh. 

P.L 

of 

IXh. 

P.L 
of 

5^ 

of  Object. 

DifE. 

Diff. 

DHL 

Diff. 

* 

e         .        .f 

0       «       f 

e          r          » 

0          t          m 

3 

Sun 

W. 

26  32  23 

242X 

28    15   28 

3433 

29  58  31 

MM 

31     41     32 

3424 

a  Arietis 

E. 

86  39  59 

siag 

84  49  45 

3130 

82  59  31 

3x33 

81     9  20 

8x34 

Aldebaran 

E. 

119  38  26 

2139 

117  48  27 

3X39 

115  58  27 

ai39 

114     8  27 

8139 

4 

Sun 

W. 

40  16     2 

8439 

41  58  41 

8443 

43  41   15 

8448 

45  23  41 

3454 

a  Arietis 

E. 

71  59  25 

axsa 

70     9  45 

3X57 

68  20  13 

3163 

66  30  50 

3x69 

Aldebaran 

E. 

104  59     I 

axsa 

103     9  21 

3x57 

loi   19  48 

2x61 

99  30  22 

3167 

5 

Sun 

W. 

53  53  32 

3491 

55  34  58 

S499 

57  16  13 

3508 

58  57  15 

3517 

Venus 

W. 

27  20  20 

a658 

28  57  56 

3658 

30  35  32 

8659 

32  13     7 

8668 

a  Arietis 

E. 

57  26  36 

aaio 

55  38  23 

3290 

53  50  26 

3330 

52     2  43 

3941  i 

Aldebaran 

E. 

90  25  25 

aaoo 

88  36  58 

3308 

86  48  43 

33X6 

85     0  40 

3225 

6 

Sun 

W. 

67  19     5 

a568 

68  58  44 

«578 

70  38     9 

8589 

72  17  19 

1 

960X  1 

Venus 

W. 

40  19  39 

41   56  32 

3698 

43  33  14 

3707 

45     9  45 

37x6  1 

a  Arietis 

E. 

43     8  24 

3304 

41  22  30 

3318 

39  36  57 

3333 

37  51  46 

3349 , 

Aldebaran 

E. 

76     3  52 

M74 

74  17  14 

3384 

72  30  51 

3296 

70  44  45 

3307' 

Pollux 

E. 

117  50     3 

asxS 

116     4  30 

3336 

114  19     9 

8335 

112  34     0 

3343; 

7 

Sun 

W. 

80  29  13 

8659 

82     6  48 

967X 

83  44     7 

3683 

85  21  10 

3694I 

Venus 

W. 

53     9     9 

2706 

54  44  21 

8777 

56  19  19 

3768 

57  54     2 

8799  ' 

Fomalhaut 

W. 

42  57  32 

3463 

44  18  38 

3404 

45  40  50 

3353 

47     4     I 

3308  1 

Aldebaran 

£. 

61  58  24 

3366 

60  14     0 

«378 

58  29  53 

3389 

56  46     3 

8403  ! 

Pollux 

E. 

103  51  31 

a39i 

102     7  43 

840Z 

100  24  10 

34XZ 

98  40  51 

3433 

8 

Sun 

W. 

93  22  27 

a755 

94  57  54 

8767 

96  33     5 

3779 

98     8     I 

2791 

Venus 

W. 

65  43  57 

a857 

67  17  II 

3869 

68  50  10 

9680 

70  22  54 

2893 

Fomalhaut 

W. 

54  10  52 

3x58 

55  37  51 

3x40 

57     5  12 

3x94 

58  32  53 

3XXO 

a  Pegasi 

W. 

32     2  42 

39x3 

33  34  44 

3883 

35     7  26 

3856 

36  40  41 

8835 

Aldebaran 

E. 

48  II  36 

3469 

46  29  39 

8484 

44  48     3 

3498 

43     6  47 

35x3 

Pollux 

E. 

90     8     5 

8477 

88  26  19 

8487 

86  44  48 

8499 

85     3  33 

9510 

9 

Sun 

W. 

105  58  46 

38SO 

107  32     9 

Sfi6i 

109     5  18 

8873 

no  38  12 

9883 

Venus 

W. 

78     2  52 

mo 

79  34     8 

3963 

81     5     9 

8973 

82  35  56 

8985 

Fomalhaut 

W. 

65  54  36 

3071 

67  23  21 

3068 

68  52  ID 

3065 

70   21      2 

3065 

a  Pegasi 

W. 

44  32  14 

8779 

46     7  10 

8774 

47  42  12 

877X 

49  17  18 

8769 

Aldebaran 

E. 

34  45  50 

2596 

33     6  49 

86x5 

31  28  14 

8635 

29  50     7 

9656 

Pollux 

E. 

76  41  13 

as66 

75     I  32 

8579 

73  22     8 

3590 

71  42  59 

9601 

Regulus     ' 

E. 

"3  31  44 

25V 

III  51     8 

8536 

no  10  45 

8546 

xoS  30  36 

8556 

lO 

Sun 

W. 

118  19     5 

9940 

"9  50  33 

995X 

X2I    21    47 

8968 

Z22  52  48 

8973 

Venus 

W. 

90     6  18 

3040 

91  35  41 

3051 

93     4  51 

3063 

94  33  47 

3073 

Fomalhaut 

W. 

77  45  II 

3073 

79  13  51 

3079 

80  42  26 

3084 

82  10  55 

3091 

a  Pegasi 

W. 

57  12  53 

«775 

58  47  53 

8779 

60  22  48 

8783 

61  57  39 

3787 

Pollux 

E. 

63  31   15 

966x 

61  53  43 

8673 

60  16  27 

8685 

58  39  27 

86981 

Regulus 

E. 

100  13  17 

3606 

98  34  30 

86x5 

96  55  55 

9694 

95  17  33 

3634  1 

XI 

Venus 

W. 

loi  55  II 

3xa6 

103  22  49 

3136 

X04  50  15 

3x46 

106  17  29 

3x57 

Fomalhaut 

W. 

89  31  16 

3x29 

90  58  51 

S138 

92  26  14 

3x48 

93  53  25 

3x58 

a  Pegasi 

W. 

69  50  20 

28x4 

71  24  30 

8830 

7a  58  32 

9896 

74  32  26 

8833 

Pollux 

E. 

50  38  43 

«7«3 

49     3  27 

8778 

47  28  30 

8798 

45  53  52 

9807 

Regulus 

E. 

87    8  57 

368z 

85  31  51 

3690 

83  54  58 

3698 

82  x8  z6 

9707 

XIV. 
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15 


GREENWICH  MEAN  TIME. 

LimAR  DISTANCES. 

Name  and  Direction 

Midnight 

P.L. 
of 

XVh. 

P.L. 

of 

XVIIIh- 

1    P.L. 
of 

XXIh. 

P.L. 
of 

of  Object 

Diff. 

Diff. 

Diff. 

Diff, 

1 

•     '     • 

9         9         m 

•          »          w 

•         f         m 

3 

Sun 

W. 

33  24  32 

2433 

35     7  31 

2428 

36  50  26 

2431 

38  33  17 

2435 

a  Arietis 

E. 

79  19  12 

ax36 

77  29     7 

ax39 

75  39     7 

ai43 

73  49  13 

8X47 

Aldebaran 

E. 

112    l8   28 

ai4x 

no  28  31 

2X43 

108  38  37 

2145 

106  48  47 

ax48 

4 

Sun 

W. 

47     5  59 

S4(k> 

48  48     8 

2468 

50  30    6 

3475 

52  XI  54 

a48a 

a  Arietis 

E. 

64  41  36 

3x76 

62  52  33 

2x84 

61     3  42 

2x92 

59  15     3 

aaoo 

Aldebaran 

E. 

97  41     4 

aira 

95  51  54 

2X78 

94     2  54 

2x85 

92  14    4 

2x92 

5  1   Son 

W. 

60  is    5 

asv 

62  z8  41 

«537 

63  59     3 

2547 

65  39  " 

8557 

Venus 

W. 

33  50  38 

a6G6 

35  28     4 

2670 

37     5  24 

2676 

38  42  36 

2683 

a  Arietis 

E. 

50  15  17 

aasa 

48  28     7 

2264 

46  41  15 

9277 

44  54  38 

2291 

Aldebaran 

E, 

83  12  50 

«35 

81  25  14 

S244 

79  37  52 

a254 

77  50  45 

2264 

6 

Sun 

W. 

73  56  13 

261a 

75  34  51 

2624 

77  13  14 

a635 

78  51  21 

2646 

Venus 

W. 

46  46     4 

8725 

48  22  10 

«735 

49  58     3 

2745 

51  33  42 

8755 

a  Arietis 

E. 

36     6  57 

a366 

34  22  34 

•384 

32  38  37 

8404 

30  55     8 

2425 

Aldebaran 

E. 

68  58  56 

a3x8 

67  13  23 

3329 

65  28     6 

a34i 

63  43     6 

2353 

Pollux 

E. 

110  49     3 

asss 

109    4  20 

23^2 

107  19  50 

•371 

105  35  34 

2380 

7 

Sun 

W. 

86  57  58 

3707 

88  34  29 

27x9 

90   ID   44 

8731 

91  46  43 

8748 

1 

Venus 

W. 

59  28  31 

aSxx 

61     2  45 

4822 

62   36   44 

a834 

64  10  28 

8845 

Fomalhaut 

W. 

48  28     3 

3370 

49  52  50 

3233 

51    18    18 

3206 

52  44  20 

3i8x 

Aldebaran 

E. 

55     2  32 

24x7 

53  19  21 

1439 

51    36   28 

244a 

49  53  53 

8455 

PoUux 

E. 

96  57  47 

2432 

95  14  58 

S443 

93  32  25 

2454 

91  50     7 

8465 

8 

Sun 

W. 

99  42  41 

•8Q3 

loi  17     5 

28X5 

102  51  14 

2626 

104  25     8 

8838 

Venus 

W. 

71  55  23 

9904 

73  27  37 

•915 

74  59  37 

2927 

76  31  22 

8939 

Fomalhaut 

W. 

60    0  50 

3099 

6z  29     I 

30B9 

62  57  24 

3082 

64  25  56 

3075 

a  Pegasi 

W. 

38  14  23 

2818 

39  48  27 

2804 

41  22  50 

8793 

42  57  27 

8785 

Aldebaran 

E. 

41  25  52 

2528 

39  45  18 

S544 

38     5     6 

2560 

36  25  16 

8577 

Pollux 

E. 

83  22  33 

8522 

81  41  50 

8533 

80      I    22 

a544 

78  21  10 

8555 

9 

Sun 

W. 

112  zo  52 

«893 

"3  43  16 

9907 

ZI5    15   26 

9917 

116  47  23 

8928 

Venus 

W. 

84     6  28 

m6 

85  36  46 

3007 

87     6  50 

30x8 

88  36  41 

3089 

Fomalhaut 

W. 

71  49  55 

3065 

73  18  47 

3066 

74  47  38 

3069 

76  16  26 

307X 

a  Pegasi 

W. 

50  52  26 

V€9 

52  27  35 

«7«9 

54     2  43 

277X 

55  37  49 

8773 

Aldebaran 

E. 

28    12   28 

•6Bx 

26  35  22 

8709 

24  58  54 

2740 

23  23     7 

8775 

Pollux 

E. 

70     4     6 

2613 

68  25  29 

2625 

66  47    S 

2637 

65     9     3 

8649 

Regulus 

E. 

106  50  41 

2566 

105  II     0 

«576 

103  31  32 

2586 

loz  52  18 

8596 

xo 

Sun 

W. 

124  23  36 

1983 

125  54  10 

8993 

127  24  31 

3004 

128  54  38 

3014 

Venus 

W. 

96      2   30 

83  39  16 

3083 

97  31     0 

3094 

98  59  16 

3x05 

100  27  20 

3X13 

Fomalhaut 

W. 

3097 

85    7  30 

3105 

86  35  33 

3XX2 

88    3  30 

3XX9 

a  Pegasi 

W. 

63  32  24 

8792 

65     7     3 

9796 

66  41  36 

280X 

68  z6     2 

2808 

Pollux 

E. 

57     2  44 

2710 

55  26  18 

2783 

53  50     9 

8736 

52  14  17 

8750 

Regulus 

E. 

93  39  24 

2643 

92     I  28 

a653 

90  23  45 

0 

2663 

88  46  15 

967a 

XI 

Venus 

W. 

107  44  30 

3167 

109  iz  19 

3178 

"o  37  55 

3x88 

112    4  19 

3x98 

Fomalhaut 

W. 

95  20  24 

3170 

96  47     9 

3182 

98  13  40 

3x94 

99  39  56 

3ao8 

a  Pegasi 

W. 

76     6  II 

a839 

77  39  48 

«847 

79  13  15 

8854 

80  46  33 

286X 

PoUux 

E. 

44  19  33 

2823 

42  45  35 

2840 

41  "  59 

8857 

39  38  45 

2876 

Regulus 

E. 

80  41  46 

27x6 

79     5  28 

2723 

77  29  22 

8735 

75  53  28 

2744 

16 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1 

^ 

Name  and  Direction 

Noon. 

P.L. 
of 

IIIJl 

P.L. 

of 

Vlh. 

P.L. 
of 

IXh 

1 
P.L. 
of 

of  Object 

nm. 

DifF. 

DIff. 

DJff. 

^ 

9         .*          n 

•       f       f 

e          »          m 

•      *      *. 

12 

Venus 

W, 

115  30  32 

sao8 

"4  56  3« 

Saz9 

XI6    22    19 

S«a8 

"7  47  55 

3338 

Fomalhaut 

W. 

loi     5  56 

saai 

I02  31  40 

3236 

X03  57     7 

S«5i 

105  22  16 

3167 

a  Pegasi 

W. 

82  19  42 

aBCg 

83  52  41 

a87« 

85  25  31 

•883 

86  58  XX 

8898 

a  Arietis 

W. 

38  49  50 

«798 

40  24  21 

380a 

41  58  46 

«807 

43  33     5 

88X1 

Pollux 

£. 

38     5  55 

afi95 

36  33  30 

«i7 

35     X  33 

•940 

33  30     5 

•964 

Regulua 

E. 

74  17  46 

«75a 

7«  42  15 

8761 

71     6  56 

•769 

69  31  48 

•779 

Spica 

E. 

128  17  43 

1738 

X26  41  53 

•746 

125     6  X4 

•754 

123  30  46 

8768 

X3 

a  Pegasi 

W. 

94  38  53 

S933 

96  10  29 

194a 

97' 41  54 

•951 

99  X3     8 

8960 

a  Arietis 

W, 

51  2«  57 

1840 

52  56  33 

•846 

54  30    0 

•85a 

56     3  20 

•8S9 

Aldebaran 

W. 

19     0  26 

S050 

20  29  37 

S030 

21  59  X3 

301X 

23  29  12 

•996 

Regulus 

E. 

61  39     I 

a62x 

60     5     I 

9B31 

58  31  13 

•839 

56  57  36 

8848 

Spica 

E. 

115  36     2 

aSox 

114     I  36 

aSzo 

XX2   27    21 

18x8 

no  53  16 

8836 

14 

a  Arietis 

W. 

63  47  50 

1692 

65  20  19 

9898 

66  52  40 

•905 

68  24  52 

89X8 

Aldebaran 

W. 

31     «  41 

19fe 

32  33  41 

•96X 

34     4  43 

•96a 

35  35  43 

3963 

Regulua 

E. 

49  12  22 

S893 

47  39  54 

a9oa 

46     7  38 

agia 

44  35  34 

8980 

Spica 

E. 

103     5  30 

«K^ 

xox  32  X4 

187X 

99  59  x8 

2878 

98  26  31 

3886 

15 

a  Arietis 

W. 

76     3  40 

•947 

77  35     0 

•954 

79     6  II 

3960 

80  37  14 

8966 

Aldebaran 

W. 

43  10  13 

■977 

44  40  54 

•980 

46  ix  32 

•985 

47  42     4 

•989 

Regulus 

E. 

36  58  16 

a97i 

35  27  27 

•983 

33  56  53 

•995 

32  26  34 

3006 

Spica 

E. 

90  44  58 

t933 

89  13     7 

•999 

87  41  25 

•936 

86     9  52 

3943 

Jupiter 

E. 

13a  13  25 

«087 

X30  42  56 

•993 

X29  12  35 

300X 

127  42  23 

3008 

x6 

a  Arietis 

W. 

88  10  25 

4999 

89  40  39 

3006 

91   10  44 

3018 

92  40  42 

30x8 

Aldebaran 

W. 

55  13  17 

S0X3 

56  43  14 

3018 

58  13     4 

3023 

59  42  48 

3038 

Spica 

E. 

78  34  13 

•977 

77     3  31 

•98a 

75  32  56 

•989 

74     2  29 

•995 

Jupiter 

E. 

120  13  26 

3040 

X18  44     3 

3046 

X17  14  47 

305a 

"5  45  39 

3058 

Antares 

E. 

124     2  26 

•9S4 

X22  31  53 

•990 

X2I       I    28 

•996 

1X9  31  10 

3001 

17 

Aldebaran 

W. 

67     9  58 

303a 

68  39     6 

3056 

70     8     9 

3060 

71  37     7 

3065 

Pollux 

W. 

26  20  14 

S3I9 

27  44     3 

3296 

29     8  19 

3*77 

30  32  57 

336a 

Spica 

E. 

66  33     7 

3004 

65     2  24 

3oa9 

63  32  47 

3034 

62     3  17 

3039 

Jupiter 

E. 

108  21  45 

S087 

X06  53  19 

3091 

X05  24  59 

3096 

X03  56  45 

3X01 

Antares 

E. 

112     I  26 

S029 

xio  31  49 

3034 

109     2  19 

3039 

107  32  55 

S043 

Saturn 

E. 

133  41  29 

3059 

132  12  29 

S064 

X30  43  36 

3069 

129  14  49 

3075 

xa 

Aldebaran 

W. 

• 
79     0  38 

3085 

80  29     6 

3088 

8r  57  30 

3091 

83  25  51 

3094 

Pollux 

W. 

37  39  55 

3«il 

39     5  50 

3ao6 

40  31  52 

3aox 

41  58     0 

3x96 

Spica 

E. 

54  37  14 

306x 

53     8  17 

3065 

51  39  25 

3069 

50  10  37 

3073 

Jupiter 

E. 

96  36  58 

3iaa 

95     9  15 

3ia6 

93  41  37 

3x89 

92  X4     3 

3x33 

Antares 

E. 

100     7  15 

3063 

98  38  22 

3068 

97     9  34 

3073 

95  40  49 

3074 

Saturn 

E. 

X2I  52  21 

S096 

120  24     6 

5x00 

X18  55  56 

3X03 

117  27  50 

3x05 

19 

Aldebaran 

W. 

90  46  46 

3103 

92  14  49 

3106 

93  42  51 

3x07 

95  10  51 

3108 

Pollux 

W. 

49     9  54 

3x79 

50  36  28 

3176 

52     3     6 

3x73 

53  29  47 

317X 

Spica 

E. 

42  47  34 

3085 

4X  19     6 

3087 

39  50  41 

3089 

38  22  18 

3090! 

Jupiter 

E. 

84  57     0 

3x43 

83  29  43 

3144 

82     2  27 

3146 

80  35  X3 

3x46 

Antares 

E. 

88  17  56 

3086 

86  49  29 

3087 

85  21     4 

3088 

83  52  40 

3089 

Saturn 

E. 

xio     8     8 

3117 

X08  40  19 

3xx8 

X07  12  32 

31x9 

105  44  46 

3120 

XVI. 


JANUARY,  1900. 


17 


GRE 

:env 

iTICH  ME/ 
AR  DISTAN 

LN  T] 

[ME. 

LUN 

C£S. 

1^ 

Name  and  Direction 

Midnight 

P.L 

of 

XV»>- 

P.L. 

of 

XVIIIt 

P.L. 

of 

XXIh. 

PL. 

of 

Is^ 

of  Object. 

Di£ 

Diff. 

Diff. 

Diff. 

e         r         m 

0         f         m 

e        1        f 

•          f          m 

12 

Venus 

W. 

119  13  19 

3at8 

120    38    31 

33S9 

122      3   31 

3869 

123  28  19 

3979 

Fomalhaut 

W. 

io6  47     6 

3a85 

108     II     35 

3301 

109  35  45 

3319 

"o  59  34 

3339 

a  Pegasi 

W. 

88  30  40 

3900 

90      2    59 

■908 

91  35     8 

3917 

93     7     5 

3934 

a  Arietis 

w. 

45     7  18 

a8i7 

46   41    24 

3833 

48    15    22 

3888 

49  49  13 

8834 

PoUux 

E. 

31  59     7 

2993 

30   28   45 

3023 

28  59     I 

3058 

27  30     I 

3093 

Regulus 

E. 

67  56  52 

2787 

66  22     7 

8796 

64  47  34 

8805 

63  13  12 

88x3 

Spica 

E. 

121  55  28 

2770 

120  20  21 

3778 

118  45  24 

3786 

117  10  38 

8794 

13 

a  Pegasi 

W. 

100  44  II 

a969 

102  15     2 

3980 

103  45  40 

8989 

105  16     7 

8998 

a  Arietis 

W. 

57  36  31 

3866 

59     9  33 

8873 

60  42  27 

8879 

62  15  13 

9886 

Aldebaran 

W. 

24  59  30 

3983 

26  30     5 

8973 

28     0  51 

3968 

29  31  44 

9965 

Regulus 

E. 

55  24  II 

8857 

53  50  57 

S866 

52  17  54 

8875 

50  45     2 

9884 

Spica 

E. 

109  19  22 

a833 

107  45  37 

aB4X 

106  12     2 

3848 

104  38  36 

8855 

X4 

a  Arietis 

W. 

69  56  55 

3930 

71  28  49 

3936 

73    035 

8933 

74  32  12 

8940 

Aldebaran 

W. 

37     6  43 

2964 

38  37  41 

3966 

40     8  37 

9969 

41  39  28 

8974 

Regulus 

E. 

43     3  41 

8931 

41  32     I 

8940 

40    0  33 

8950 

38  29  18 

S96X 

Spica 

E. 

96  53  54 

8894 

95  21  27 

8900 

93  49     8 

3907 

92  x6  58 

89x5 

15 

a  Arietis 

W. 

82     8     9 

•973 

83  38  55 

3980 

85     9  33 

3986 

86  40     3 

8993 

Aldebaran 

W. 

49  "  30 

9993 

50  42  51 

8998 

52  13     6 

3004 

53  43  14 

3008 

Regulus 

E. 

30  56  29 

3030 

29  26  41 

3034 

27  57  II 

3049 

26  27  59 

3065 

Spica 

E. 

84  38  27 

3950 

83     7  II 

8956 

81  36     3 

9963 

80    5    4 

9969 

Jupiter 

E. 

126  12  20 

3014 

124  42  25 

3080 

123  12  37 

3036 

121  42  57 

3034 

z6 

a  Arietis 

W. 

94  10  33 

3084 

95  40  16 

3030 

97     9  51 

3037 

98  39  18 

304a 

Aldebaran 

W. 

6j   12  26 

3Q33 

62  41  58 

3038 

64  II  24 

3043 

65  40  44 

3047 

Spica 

E. 

72  32  10 

3001 

71     I  58 

3007 

69  31  54 

30x3 

68     I  57 

30x8 

Jupiter 

E. 

IJ4  16  38 

3064 

112  47  44 

3070 

III  18  58 

3075 

109  50  x8 

308X 

Antares 

E. 

118     0  59 

3008 

116  30  56 

30x3 

115    0  59 

30x8 

"3  31     9 

3034 

17 

Aldebaran 

W. 

73     5  59 

3070 

74  34  45 

3073 

76     3  27 

3077 

77  32     5 

308X 

Pollux 

W. 

31  57  53 

3248 

33  23     5 

3836 

34  48  31 

3887 

36  14     8 

38X9 

Spica 

E. 

60  33  53 

3044 

59     4  35 

3049 

57  35  23 

.3053 

56     6  16 

3057 

Jupiter 

E. 

102   28    37 

3105 

loi     0  34 

3XX0 

•  99  32  37 

3«4 

98     4  45 

3XX9 

Antares 

E. 

106      3    36 

3048 

104  34  23 

3053 

103     5  15 

3057 

loi  36  13 

3060 

Saturn 

£. 

127   46      9 

3979 

126  17  34 

3064 

"4  49     5 

3088 

123  20  41 

309X 

i8 

Aldebaran 

W. 

84  54     8 

3097 

86  22  21 

3099 

87  50  32 

3Z0X 

89  x8  40 

3x03 

PoUux 

W. 

43  24  14 

3x93 

44  50  33 

3x88 

46  16  56 

3185 

47  43  23 

3x83 

Spica 

E. 

48  41  54 

3075 

47  13  14 

3078 

45  44  38 

308X 

44  16     5 

3083 

Jupiter 

E. 

90  46  32 

3x35 

89  19     5 

3138 

87  51  41 

3x39 

86  24  19 

3X4X 

Antares 

E. 

94  12     8 

3077 

92  43  30 

3080 

91   14  56 

3083 

89  46  25 

3084 

Saturn 

E. 

"5.  59  47 

3x09 

114  31  48 

311 X 

113     3  52 

31x4 

III  35  59 

3x15 

19 

Aldebaran 

W. 

96  38  52 

3x09 

98     6  51 

3II0 

99  34  49 

3ZXO 

loi     2  47 

3x10 

PoUux 

W. 

54  56  30 

3X68 

56  23  17 

3x65 

57  50     8 

3x63 

59  17     3 

3x39 

Spica 

E. 

36  53  56 

309X 

35  25  35 

3093 

33  57  16 

.3099 

32  28  57 

3093 

Jupiter 

E. 

79     7  59 

3147 

77  40  46 

3X47 

76  13  33 

.3x47 

74  46  20 

3x45 

Antares 

E. 

82  24  17 

3089 

80  55  54 

3089 

79  27  32 

3090 

77  59  10 

3090 

Saturn 

E. 

104  17     I 

3I3X 

102  49  17 

3X3X 

loi  21  33 

3X30 

99  53  48 

3x19 

1 

18 


JANUARY,  1900. 


XVII. 


GREENWICH  MEAN  TIME. 

. 

LUNAR  DISTANCES.                                                                             1 

ii 

Name  and  Direction 

Noon. 

P.L. 

of 

Illti. 

P.L. 

of 

Vlh. 

P.L. 
of 

IXh. 

P.L 
of 

^ 

of  Object 

Diff. 

Dit 

Diff. 

Diff. 

«         f         m 

0         »        m 

•                   w 

•                   w 

20 

Aldebaran 

W. 

I02   30  46 

3XoB 

103     58    46 

3107 

105  26  47 

3x05 

106     54     50 

3x04 

Pollux 

W. 

60  44     I 

3156 

62    11       3 

3x53 

63  38     9 

3M8 

65     5  20 

3144 

Regulus 

w. 

23  43  35 

3189 

25     9  57 

3175 

26  36  36 

3x65 

28    3  27 

3x55 

Spica 

E. 

31     0  38 

3093 

29  32  19 

309a 

28     4     0 

3093 

26  35  41 

3093 

Jupiter 

E. 

73  19     5 

3x44 

71  51  49 

3x43 

70  24  31 

314X 

68  57  II 

3x39 

Antares 

E. 

76  30  47 

3068 

75     2  23 

S087 

73  33  57 

3065 

72     5  29 

30B3 

Saturn 

E. 

98  26     2 

3x19 

96  58  15 

3XX7 

95  30  26 

3XX5 

94     2  35 

31x3 

Sun 

E. 

128  18  15 

3480 

126  57  29 

3479 

125  36  42 

3476 

124  15  51 

3474 

21 

Pollux 

W. 

72   22   30 

3iai 

73  50  14 

31x5 

75  18     5 

31  zo 

76  46     3 

3x03 

Regulus 

W. 

35  20  35 

3XZO 

36  48  32 

3x01 

38  16  40 

3094 

39  44  57 

3086 

Jupiter 

E. 

61  39  43 

3iax 

60  II  59 

3XX7 

58  44  10 

31XX 

57  16  14 

3106 

Antares 

E. 

64  42  24 

3067 

63  13  34 

3063 

61  44  39 

3057 

60  15  37 

3099 

Saturn 

E. 

86  42  29 

3096 

85  14  14 

3091 

83  45  53 

3086 

82  17  26 

3080 

Sun 

E. 

117  30  46 

3454 

116     9  31 

3449 

114  48  10 

3443 

113  26  42 

3438 

22 

Pollux 

W. 

84     7  57 

3067 

85  36  47 

3058 

87     5  48 

3049 

88  35     0 

3040 

Regulus 

W. 

47     9     I 

304X 

48  38  23 

3030 

50     7  58 

3031 

51  37  45 

SOzo 

Jupiter 

E. 

49  54  44 

3073 

48  26     0 

3063 

46  57     5 

3035 

45  28     0 

3046 

Antares 

E. 

52  48  44 

3021 

51  18  57 

30x3 

49  49     0 

3005 

48  18  53 

3996 

Saturn 

E. 

74  53  17 

3045 

73  24     0 

3037 

71  54  33 

3098 

70  24  55 

30Z8 

Sun 

E. 

106  37  30 

3400 

105  15  13 

3390 

103  52  45 

338X 

102  30     7 

337X 

23 

Pollux 

W. 

96     4    0 

9989 

97  34  27 

a977 

99     5     9 

3965 

100  36     5 

3954 

Regulus 

W. 

59  10    4 

8953 

60  41  16 

3941 

62  12  43 

9937 

63  44  27 

99x5 

Jupiter 

E. 

37  59  37 

8994 

36  29  17 

3983 

34  58  42 

3970 

33  27  53 

3958 

Antares 

E. 

40  45  31 

2949 

39  14  M 

3939 

37  42  44 

9938 

36  II     0 

39x7 

Saturn 

E. 

62  53  41 

9966 

61  22  46 

3954 

59  51  35 

994X 

58  20     8 

3939 

Sun 

E. 

95  33  52 

33x3 

94     9  56 

33OX 

92  45  46 

3388 

91  21  20 

3?74 

M 

Pollux 

W. 

108  14  43 

9888 

109  47  17 

3875 

III  20     8 

986z 

"2  53   17 

3847 

Regulus 

W. 

71  27  28 

3843 

73     I     0 

38«7 

74  34  53 

981Z 

76     9     6 

3795 

Spica 

W. 

17  25  10 

3858 

18  58  23 

3838 

20  32     2 

98x8 

22     6     7 

3798 

Saturn 

E. 

50  38  42 

3839 

49     5  30 

3843 

47  31  58 

9897 

45  58     5 

38zz 

Sun 

E. 

84  14  5# 

3x99 

82  48  48 

3x83 

81  22  18 

3x66 

79  55  28 

3x48 

25 

Regulus 

W. 

84     5  34 

a7xx 

85  41  59 

9693 

87  18  48 

3675 

88  56     I 

3657 

Spica 

W. 

30     2  42 

3706 

31  39  14 

3687 

33   16  12 

8668 

34  53  35 

3649 

Saturn 

E. 

38     3  26 

3728 

36  27  23 

3709 

34  50  55 

3693 

33  14     4 

3fi73 

Sun 

E. 

72  36     I 

3039 

71     7     I 

3040 

69  37  38 

3033 

68     7  52 

300Z 

26 

Regulus 

W. 

97     8  18 

3565 

98  48     I 

3545 

100  28  II 

3537 

102     8  47 

3508 

Spica 

W. 

43     6  59 

a553 

44  46  59 

3533 

46  27  26 

35x3 

48     8  20 

3495 

Sun 

E. 

60  32  52 

9904 

59     0  38 

9883 

57  27  57 

3863 

55  54  51 

3843 

27 

Regulus 

W. 

110  38  21 

84X5 

112  21  34 

3396 

114     5  14 

3378 

115  49  20 

3360 

Spica 

W. 

56  39  36 

2398 

58  23  14 

3380 

60     7  18 

9361 

61  51  50 

3343 

Jupiter 

W. 

13  16  46 

3489 

14  58  15 

946X 

16  40  23 

3434 

18  23     9 

34ZO 

Sun 

E. 

48     2  51 

4744 

46  27  10 

3735 

44  51     3 

9706 

43   14  31 

3687 

28 

Jupiter 

W. 

27     4  53 

3309 

28  50  40 

3989 

30  36  56 

337X 

32  23  38 

3354 

Sun 

E. 

35     5  50 

9603 

33  26  58 

3588 

31  47  45 

3573 

30     8  13 

3559 

xvni. 


JANUARY,  1900. 


19 


^    . 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1. 

Name  asd  Direction 

Midnight. 

P.L. 
of 

XV^ 

P.L. 
of 

XVIIIJ*. 

P.L. 
of 

XKl^ 

P.L. 

of 

1^ 

ofObjacL 

DiflE. 

Diff. 

Diff. 

Dift 

e        »        H 

0       t      » 

0          r          » 

^           f 

20 

Aldebaran 

W. 

io8  22  55 

3103 

ZO9   51       2 

3x00 

III    19    12 

3096 

xia  47  26 

3093 

PoUax 

W. 

66  32  36 

3140 

67  59  57 

3137 

69   27    22 

3x38 

70  54  53 

3x87 

Regalus 

W. 

29  30  30 

3US 

30  57  45 

3x36 

32   25    II 

3x97 

33  52  48 

SXX9 

Spica 

E. 

25     7  21 

3091 

23  39     I 

309X 

22    10   41 

3091 

.    20  42    20- 

3090 

Jupiter    . 

E, 

67  29  49 

3137 

66     2  24 

3x33 

64  34  55 

3X89 

63  .  7  21 

3X36 

Antares 

E. 

70  36  59 

3081 

69     8  26 

3P78 

67  39  49 

3075 

66  II     9 

•     307X 

Saturn 

E. 

92  34  41 

31  zo 

91     6  44 

3x08 

89  38  44 

SX04 

88  10  39 

3x00 

Sum 

E. 

122  54  58 

3471 

121  34     I 

5468 

120  13     I 

3463 

xx8  51  56 

3459 

2X 

Pollux 

W. 

78  14    9 

3096 

79  42  23 

3090 

81   10  45 

3089 

8a  39  16 

3074 

Regulus 

W. 

41   13  24 

3077 

42  42     2 

3069 

44  10  50 

3059 

4S  39  50 

3050 

Jupiter 

E. 

55  48  12 

3100 

54  20     2 

3094 

52  51  45 

3087 

51  23  19 

3079 

Antares 

E. 

58  46  29 

3<H7 

57  17  14 

S041 

55  47  52 

3034 

54  18  22 

3098 

Saturn 

E, 

80  48  52 

3074 

79   20    IX 

3067 

77  51  22 

3060 

76  22  24 

3053 

Sun 

E. 

X12     5     8 

3431 

1 10  43  26 

3483 

109  21  36 

34x6 

107  59  38 

3408 

22 

PoUux 

W. 

90    4  23 

3030 

91  33  58 

3090 

93     3  46 

3010 

94  33  46 

8999 

Regulus 

W, 

53     7  45 

9999 

54  37  59 

89B9 

56     8  26 

9977 

57  39    « 

8965 

Jupiter    ! 

E. 

43  58  44 

3036 

42  29  z6 

S096 

40  59  36 

30x6 

39  29  43 

3005 

Antares 

E. 

46  48  35 

9987 

45  18     6 

9979 

43  47  27 

8969 

42  16  36 

8959 

Saturn 

E, 

68  55     5 

3009 

67  25    4 

8999 

65  54  50 

9988 

64  24  22 

9977 

Sun 

E. 

loi     7  17 

5360 

99  44  15 

3350 

98  21     z 

3338 

96  57  34 

S385 

23 

Pollux 

W. 

102     7  16 

0941 

103  38  43 

9998 

105  10  26 

99x5 

106  42  26 

9901 

Regulus   .  . 

W. 

65  16  27 

990Z 

66  48  45 

9887 

68  21  21 

9873 

69  54  15. 

0858 

Jupiter 

E. 

31  56  48 

8946 

30  25  28 

9933 

28  53  51 

9990 

27  21  58 

9907 

Antares 

E. 

34  39     3 

9906 

33     6  52 

8894 

31  34  26 

9883 

30     X  45 

8873 

Saturn    ■ 

E. 

56  48  26 

99x6 

55  16  27 

990Z 

53  44  10 

9887 

52  "  55 

8873 

Sun 

E. 

89  56  38 

3859 

88  31  39 

3845 

87    6  23 

3930 

85  40  49 

38X5 

24 

Pollux 

W. 

114  26  44 

9833 

116    0  30 

98x8 

"7  34  34 

8803 

: 1x9      8   58 

9788 

Regulus 

W. 

77  43  40 

8779 

79  18  35 

9763 

80  53  52 

9745 

82  29  32 

8789 

Spica 

W. 

23  40  37 

8779 

25  15  32 

9761 

26  50  51 

9743 

28  26  34 

8794 

Saturn    - 

E. 

44  23  52 

?795 

42  49  18 

8779 

41.  14  22 

9763 

39  39     5 

8746 

Sun 

E. 

78  28  17 

3x38 

77     0  46 

31x4 

75  32  53 

3096 

74    4  38 

3078 

25 

Regulus 

W. 

90  33  39 

8639 

92  II  41 

963Z 

93  50    8 

9609 

95  29     0 

8583 

Spica 

W. 

36  31  24 

9630 

38     9  38 

9610 

39  48  19 

9591 

41  27  26 

357a 

Saturn 

E, 

31  36  48 

8655 

29  59     7 

9Q36 

28  21     X 

9617 

26  42  29 

8599 

Sun 

E. 

66  37  41 

898a 

65     7     6 

99G8 

63  36     6 

8943 

62    4  41 

9924 

26 

Regulus 

W, 

103  49  49 

8489 

105  31  17 

9470 

107    13    Z2 

845a 

108  55  33 

9433 

Spica 

W. 

49  49  40 

8475 

51  31  28 

8456 

53  13  43 

8436 

54  56  26 

3417 

Sun 

E, 

54  2X   18 

9893 

52  47  20 

98QS 

51    12   56 

9783 

49  38     6 

8764 

27 

Regulus 

W. 

"7  33  52 

8343 

Z19  18  49 

9396 

Z2I      4   II 

8309 

122  49  58 

3293 

Spica 

W. 

63  36  49 

8384 

65   22    14 

9305 

67     8     6 

9987 

68  54  24 

9369 

Jupiter 

w. 

20     6  30 

8387 

21    50    24 

9366 

23  34  47 

9348 

25  19  36 

8389 

Sun 

E. 

41  37  34 

9669 

40      0    13 

.659 

38  22  28 

.9635 

36  44  20 

96x8 

28 

Jupiter 

W. 

34  10  45 

8937 

35  58  17 

999X 

37  46  13 

9306 

39  34  32  1 

3x90 

SVH 

E. 

28  28  22 

8547 

26  48  14 

9538 

25    7  53 

8530 

23  27  22 

8585 

20 


FEBRUARY,  1900. 


r. 


AT  GREENWICH  APPARENT  NOON. 


t 

I 


THE  SUN'S 


Apparent 
Right  Ascension. 


DifE.  for 
z  Hoar. 


Apparent 
Declination. 


DHLfor 
I  Hoor. 


Semi- 
diameter. 


Sidereal 

Time  of 

Semi- 

diameter 
Passing 

Meridian. 


Equation  of 

Time. 

to  be 

Added  to 

Apparent 

Tim& 


DiflLfor 
z  Hoar. 


Thur. 
Frid, 
Sat 

Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mod. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat 

SUN 
Mon. 
Tues. 
Wed. 

Thur. 


h     m      s 

20  58  45.95 

ai    2  50.28 

21  6  53.78 

21  10  56.44 
21  14  58.27 
21  18  59.26 


21 
21 
21 


22  59.42 
26  58.76 
30  57-29 


21  34  55.01 

21  38  51-93 

21  42   48.07 

21  46  43.45 

21  50   384O6 

ai  54  31-94 

21  58  25.09 

22  2  17.52 
22  6    9.25 

22  10    0.31 

22  13  50.71 

22  17  40.45 


22 
22 
22 


21  29.55 
25  18.05 

29    5-95 


22  32  53.27 
22  36  40.02 
22  40  26.22 
22  44  11.88 

22  47  57.02 


s 
XO.I98 
XO.I63 

XO.Z28 

X0.093 

10.058 

I0.02^ 

9.590 
9.956 
9.922 

9.888 
9.856 
9.824 

9.792 
9.76X 
9.730 

9.700 
9.671 
9.642 

9.6X4 

9.587 
9.56X 

9-535 
9.510 

9.485 

9.461 
9.438 
9.415 
9.393 

9.371 


o         •        t* 

S.  17      8  22.1 

16   51  10.3 

16   33  40.8 

16  15  54-4 

15  57  5I-I 

15  39  31-6 

15  20  56.1 

15     2  5.1 

14  42  58.9 

14  23  38.2 

H    4  3.2 

13  44  14-3 


13 
13 
12 


24  X1.9 

3  56.4 
43  28.1 


12  22  47.6 

12     I  55.2 

II  40  51.4 

II  19  36.3 

10  58  10.5 

10  36  34.6 

10  14  48.7 

9  52  53-21 

9  30  48.6 

9    8  35-5 

8  46  14.1 

8  23  44.8 

8     I  8.1 

S.   7  38  24.5 


+42.62 
43-36 
44.08 

+44-78 
45-47 
46.15 

•f46.8x 

47.45 
48.07 

+48.67 

49.25 
49.82 

+50.38 
50.92 
51-43 

+51.93 
52.42 
52.89 

+53-35 
53.79 
54.21 

+54.«x 
55-00 
55-37 

+55.72 
56.06 
56.38 
56.68 

+56.96 


6  14.83 

[6  14.68 

[6  14.53 

[6  14.37 

[6  14.21 

:6  14.04 


13.87 
13.70 
13-52 

13-34 
13.15 
12.96 

12.77 
12.58 
12.38 

12.18 
11.97 
11.76 

"-55 
11.34 
IX. 12 


6  10.90 

6  10.68 

6  10.45 

6  10.22 

6  9.98 

6  9.74 

6  9-50 

16  9.26 


68.20 
68.09 
67.97 

67.86 

67.74 
67.63 

67.51 

67-39 
67.28 

67.17 
67.06 
66.95 

66.84 
66.73 
66.63 

66.52 
66.42 
66.32 

66.23 
66.13 
66.04 

65-95 
65.86 

65.77 

65.68 
65.60 
65.52 
65-44 

65.37 


46.97 

5.4-72 

1.64 

7.73 
12.99 

17.41 

21.01 
23.78 
25-75 

26.91 
27.28 
26.87 

25.70 
23.76 
21.08 

17.68 
13.57 
.8.77 

3-28 
57.15 
50.35 


3  42.93 
3  34-90 
3  26.28 


3  17.06 

3  7.29 
2  56.96 
2  46.09 

12  34.70 


■ 

0.341 
0.306 
0.271 

0.236 
0.20Z 
0.167 

0.133 
0.099 
0.065 

0.032 
o.ooz 

0.034 

0.066 

0.098 
0.130 

0.159 
0.187 
a2Z5 

0.242 
0.269 
0.295 

0.32Z 
0.346 
0.370 

0.394 
0.418 
0.441 
0.463 

0.485 


NoTb— The  mean  time  of  lemidiameter  patting  may  be  found  by  tnbtraetlaff  ai8  from  die  sidereal  time. 

Tlie  iign  +  prefixed  to  the  hourly  change  of  declination  indicatet  that  south  deolinationt  are  decreasing. 


n. 
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AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

1 

i 

1 

1 

1 

1 

Equation  of 

Time, 

to  be 
Stabtracted 

from 
Mean  Time. 

Diff.for 
xHour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

DilLfor 
I  Hour. 

Apparent 
Declination. 

DUI.  for 
X  Hoar. 

Thur. 
Frid. 
Sat. 

2 
3 

h     m      s 

20  58  43.61 

21  2   47.93 

21     6  51.42 

8 
20.198 
10.163 
ZO.X28 

0          •         n 

S.17     8  31.9 
16  51  20.4 

16    33    51.2 

0 

<l>42.6z 

43.35 

44.07 

m       s 
13   46.89 

13  54-65 

14  1.58 

s 

0.341 
0.306 
a27i 

b     m      s 
20  44  56.72 
20  48   53.28 
20  52   49.83 

SUN. 

Mon. 
Tues. 

4 
5 
6 

21    10    54.07 

21    14   55-89 
21    18    56.87 

10.093 
10.058 
10.024 

16  16    5.0 
15  58     1.9 
15  39  42.6 

+44.77 
45.46 
46.14 

14      7.68 
14    12.94 

14  17-37 

a236 
0.201 
0.167 

20  56  46.39 
2X      0   42.94 

21  4  39.50 

Wed. 
Thur. 
Frid. 

7 
8 

9 

21    22    57.03 
21    26    56.37 
21    30    54.90 

9.990 
9.956 
9.922 

15  21     7.3 
15     2  16.5 
14  43  10.5 

+46.80 

47.44 
48.06 

14  20.98 
14  23.76 
14  25.73 

0.133 
0.099 
0.065 

21     8  36.06 

21    12    32.61 
21    16   29.16 

Sat. 

SUN. 
Mon. 

lO 

II 

12 

21    34   52.62 

21  38  49-55 
21  42  45.76 

9.888 
9.856 
9.824 

14  23  50.0 

14    4  151 
13  44  26.3 

+48-66 
49.24 
49.81 

14  26.90 
14  27.28 
14  26.88 

0.032 
0.001 
0.034 

21    20    25.72 
21    24   22.27 
21    28    18.83 

Tues. 

Wed. 
Thur. 

13 
15 

21  46  41.09 

21  50  35-71 
21  54  29.60 

9.792 
9.761 
9.730 

13  24  24.0 
13    4     8-6 
12  43  40.4 

+50.37 
50.91 

51.43 

14  25.71 
14  23.78 
14  21. II 

0.066 
0.098 
0.130 

21    32    15.38 
21    36    11.94 
21    40      8.49 

Frid. 
Sat 

SUN. 

16 
18 

21  58  22.77 

22  2  15.22 
22    6    6.97 

9.700 
9.671 
9.642 

12  23     0.0 
12     2     7.6 
II  41     3.8 

+51-93 
52.42 
52.89 

14  17.72 
14  13-61 
14    8.82 

0.159 
0.187 
0.215 

21    44      5.05 
2X    48      1.60 
21    51    58.16 

Mon. 
Tues. 
Wed. 

19 
20 
21 

22     9  58.05 
2?  13  48.47 
22  17  38.24 

9.614 

9587 
9.561 

II  19  48.8 
10  58  23.0 
10  36  46.9 

+53-35 
53.79 
54-21 

14     3-34 
13  57.21 

13  50-42 

0.242 
0.269 
0.295 

21  55  54-71 

21  59  51-26 

22  3  47.82 

Thur. 
Frid. 
Sat. 

22 
23 

24 

22  21  27.37 
22  25  15.90 
22  29     3,83 

9-535 
9.510 
9.485 

10  15     i.o 

9  53     5-6 
9  31     1.0 

+54.61 
55.00 

55.37 

13  43.00 
13  34.98 
13  26.36 

0.321 
0.346 
0.370 

22     7  44-37 
22  II  40.92 
22  15  37.48 

SUN. 
Mon. 
Tues. 
Wed. 

25 
26 
27 
28 

22  32  51.18 
22  36  37.96 
22  40  24.19 
22  44    9.88 

9.461 

9.438 
9.416 

9.393 

9    8  47.8 
8  46  26.3 
8  23  56.9 
8     I  20.1 

+55.72 
56.06 
56.38 
56.68 

13  17-15 
13     7.38 
12  57.05 
12  46.19 

0.394 
0.418 
0.441 
0.463 

22  19  34.03 
22  23  30.58 
2?  27  27.14 

2i    31    23.69 

Thur. 

29 

22  47  55.05 

9-371 

S.   7  38  36.4 

+56.96 

12  34.80 

0.485 

2i  35  20,24 

Tl 

10  Bign  +  prefixed  to  Om 
decreasing. 

a  noon  maj 
i  lioorly  cha 

r  be  assumed  the  sa 

Age  of  declination  I 

Lme  as  that  tor  apparent 
ndicates  that  south  declins 

Doon. 
tiont  are 

DifL  for  X  Hour. 
+  9-.8565. 
(Table  IIL) 
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FEBRUARY,  1900. 


III. 


AT  GREENWICH  MEAN  NOON. 


4 
•8 


i 


THE  SUN'S 


TRUE  LONGITUDE. 


Diff.  for 
X  Honr. 


LATITUDE 


Logarithm 

of  the 

Radius  Vector 

of  the 

.  Earth. 


Di£E.for 
1  Hour. 


liean  Time 

of 

Sidereal  Nooa 


lO 
II 
12 

13 

15 
i6 
i8 
19 

20 

21 

22 

23 
24 

25 
26 
27 
28 

29 


32 

33 

34 

35 

36 

.  37 

38 
39 
40 

41 
42 

43 

44 
45 
46 

47 
48 

49 

50 
51 
52 

53 

.  54 
55 

56 
57 
58 
59 

60 


312  13  19.2 

313  14  12.5 

314  IS  4-5 

315  15  55-1 

316  16  44.2 

317  17  31.8 

318  18  17.8 

319  19  2.2 

320  19  45.1 

321  20  26.4 

322  21  6.1 

323  21  44.2 

324  22  20.8 

325  22  55.9 

326  23  29.6 

327  24  1.7 

328  24  32.4 

329  25  1.7 

330  25  29.6 

331  25  56.2 

332  26  21.3 

333  26  45.1 

334  27  7-5 

335  27  28.5 

336  27  48.0 

337  28  6.1 

338  28  22.6 

339  28  37.6 

340  28  50.8 


12  56.6 

13  49.8 

14  41.6 

15  32.1 

16  21. 1 

17  8.5 

17 
18 

19 


54-4 
38.7, 
21.4 


20  2.6 

20  42.1 

21  20.2 

21  56.6 

22  31.6 

23  51 

23  37-2 

24  7.8 

24  37-0 


25 
25 
25 

26 
26 
27 

27 
27 
27 
28 


4-7 
31-2 
56.2 

19.8 

42.1 

3-0 

22.5 

40.4 

56.9 
11.7 


28  24.8 


152-25 
152.19 
152.14 

152.08 
152.02 
151-95 

151.89 
151.8a 
151.76 

151.69 
151,63 
151.56 

151-50 
151-43 
151-37 

151-31 
151.25 
151.19 

151-13 
151.08 
151.02 

150.96 
150.90 
150.84 

150.78 
150.72 
150.66 
150.59 

150.52 


+  0.68 
0.71 
0.71 

+  0.66 
0.58 
0.50 

+  0.38 
0.25 

+  0.12 

0.00 

—  0.1 1 
0.22 

—  0.30 
0.36 
0.40 

—  0.42 
0.40 
0-35 

—  0.29 
0.19 

—  0.07 

+  0.06 
0.18 
0.31 

+  0.43 

0.55 
0.64 
0.70 

+  0.73 


9-9936948 

9-9937599 
9.9938263 

9.9938941 

9-9939^35 
9.9940345 

9-9941073 
9*9941820 
9.9942587 

9-9943374 
9.9944182 
9.9945012 

9.9945863 
9.9946735 
9.9947629 

9.9948543 
9.9949478 
99950432 

9.9951405 
9.9952396 
9.9953403 

9-9954425 
9^995546 1 
9.9956509 

9-9957567 
9-9958634 
9.9959708 
9.9960787 

9.996 1 87 1 


■f26.9 
27.4 
28.0 

+28.6 

29.3 
30.0 

+30.7 
31.5 
32»3 

+33-2 
34.1 
35.0 

+35-9 

36.8 

37-7 

+38.5 
39.3 
40.1 

+40.9 
41.6 
42-3 

+42-9 
43.4 
43.9 

+44-3 
44.6 
44.9 
45-1 

+45.3 


h     m       t 

3  14  31-32 
3  10  35.41 
3     6  39.50 

3  2  43.59 
2  58*  47.68 
^  5^  5^-77 

2  50  55.86 
2  46  59.96 
2  43  4.05 

2  39  8.14 
2  35  12.23 
2  31  16.32 

2  27  20.41 
2  23  24.50 
2  19  28.60 

2  15  32.69 
2  II  36.78 
2  7  40.87 

2  3  44-96 
I  59  49.06 

I  55   53.15 

I  51  57.25 
I  48  1.33 
I  44  5.42 

I  40  9.52 
I  36  13.61 
I  32  17.70 
I  28  21.80 

I  24  25.89 


IijOTB.— The  numbers  in  column  A  correspond  to  the  true  equinox  of  the  date;    in  column  X'  to  the 
mean  equinox  of  January  o'.o. 


Diff.  for  I  Hour, 
— 9*.8296. 
(Table  II.) 
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GREENWICH  MEAN  TIMK 

^ 

THE  MOON'S 

SBMIDIAUSTBR. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

MidnJcbt 

MOOXL 

Diff.  for 
X  Hour. 

Midnight 

DiCIor 
I  Hoar, 

Meridian  of 
Greenwich. 

DiflLfor 
1  Hour. 

Noon. 

I 

2 

3 

9          m 

i6  41.3 
16  36.3 
16  27.3 

16  39.4 
16  32.2 
16  21.6 

61  8.3 

60  50.1 

60  16.8 

-0.39 
1.09 
1.63 

6i     1.3 
60  35.1 
59  56.0 

-0.75 
r.38 
1.82 

h      in 

1  29.8 

2  23.4 

3  16.0 

m 

2.26 
2.2Z 
2.19 

d 

1.4 
2.4 
3-4 

4 
5 
6 

16  15.4 
16     2.0 
15  485 

16    8.8 
15  55-2 
15  41-9 

59  33-2 

58  44.2 

57  54-3 

-1.95 
2.08 
2.04 

59     9-0 
58  19.1 
57  30.0 

—2.04 
2.08 
1.98 

4  8.5 
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22  15.7 

8.6x6 

21 

21 

37  28.11 

3.3983 

9 

18 

13.4 

13.539 

22 

19 

42  47.66 

2.4760 

18 

13  34.8 

8.747 

22 

21 

39  51.96 

a.3966 

9 

4 

39.0 

13.606 

23 

19 

45  16.19 
M 

a. 4749 

ONDA\ 

S.18 
^  26. 

4  46.1 

8.876 

23 

21 

42  15.70 
WEI 

a. 3948 

3NESD 

S.  8 
AY  2 

51 

8. 

0.7 

13.670 

0 

19 

47  44.65 

2.4738 

S.17 

55  49.7 

9.004 

0 

21 

44  39.34 

a. 393a 

S.  8 

37 

18.6 

13.732 

I 

19 

50   13.05 

a.47a7 

17 

46  45.6 

9.x3a 

I 

21 

47     2.88 

a. 39X4 

8 

23 

32.8 

X3.794 

2 

19 

52  41.37 

2.4714 

17 

37  33.8 

9.259 

2 

21 

49  26.31 

a. 3897 

8 

9 

43.3 

13.853 

3 

19 

55     9.62 

3.4702 

17 

28  14.5 

9.384 

3 

21 

51  4965 

3.3882 

7 

55 

50.4 

X3.911 

4 

19 

57  37.79 

a.4689 

17 

18  47.6 

9.509 

4 

21 

54   12.89 

3.3865 

7  41 

54.0 

13.967 

5 

20 

0     5.89 

2.4677 

17 

9  13.3 

9.633 

5 

21 

56  36.03 

a. 3849 

7 

27 

54.4 

14.021 

6 

20 

2  33.91 

2.4663 

16 

59  31.6 

9.757 

6 

21 

58  59.08 

a. 3833 

7 

13 

51.5 

14.073 

7 

20 

5     1.84 

2,4648 

16 

49  42.5 

9.878 

7 

22 

I  22.03 

a. 3817 

6 

59 

45.6 

14.123 

8 

20 

7  29.69 

a.4634 

16 

39  46.2 

9.^ 

8 

22 

3  44.89 

2.3802 

6 

45  36.7 

14. 17a 

9 

20 

9  57.45 

a. 4619 

16 

29  42.7 

Z0.ZZ8 

9 

22 

6     7.66 

a. 3787 

6 

31 

25.0 

14.3x8 

10 

20 

12  25.12 

2.4604 

16 

19  32.0 

10.237 

10 

22 

8  30.34 

3.377a 

6 

17 

10.5 

14. 263 

II 

20 

14  52.70 

2.4588 

16 

9   14.2 

10.355 

II 

22 

10  52.93 

a. 3757 

6 

2 

53.4 

14.307 

12 

20 

17  20.18 

2.457a 

15 

58  49.4 

10.471 

12 

22 

13   15.43 

a. 3743 

5 

48 

33.7 

X4.348 

13 

20 

19  47.57 

2.4558 

15 

48   17.7 

10. 586 

13 

22 

15  37.85 

a. 3730 

5 

34 

II.6 

14.387 

14 

20 

22  14.87 

a. 454a 

15 

37  39-1 

XO.700 

14 

22 

18     0.19 

a. 37x7 

5 

19  47.2 

14.435 

15 

20 

24  42.07 

a. 4524 

15 

26  53.7 

X0.8X2 

15 

22 

20  22.45 

3.3703 

5 

5 

20.6 

X4.461 

16 

20 

27     9.16 

a. 4507 

15 

16     1.6 

10.984 

16 

22 

22  44.63 

a. 3691 

4 

50 

51.9 

14. 494 

17 

20 

29  36.16 

2.4491 

15 

5     2.8 

XI.034 

17 

22 

25     6.74 

2.3678 

4 

36 

21.3 

X4.527 

18 

20 

32     3.05 

a. 4473 

14 

53  57.5 

IX.X43 

18 

22 

27  28.77 

a. 3665 

4 

21 

48.7 

X4.557 

19 

20 

34  29.84 

a.  4457 

14 

42  45.6 

ZX.352 

19 

22 

29  50.72 

a. 3653 

4 

7 

14.4 

14. 585 

20 

20 

36  56.53 

a. 4439 

14 

31  27.3 

IX. 358 

20 

22 

32  12.61 

2.3642 

3 

52 

38.5  . 

14.6x1 

21 

20 

39  23.11 

2.44aa 

14 

20     2.7 

XI.  463 

21 

22 

34  34-43 

2. 5631 

3 

38 

I.I 

14.636 

22 

20 

41  49-59 

a.  4403 

14 

8  31.8 

1X.567 

22 

22 

36  56.18 

2.3619 

3 

23 

22.2  1 

X4.659 

23 

20 

44   15.95 

a. 4385 

13 

56  54.7 

ZX.669 

23 

22 

39   17.86 

2.3608 

3 

8 

42.0  ; 

14. 680 

24 

20 

46  42.21 

a.4367 

S.13 

45  11.5 

XI.770 

24 

22 

41  39.48 

3.3598 

S.  2 

54 

0.6  1 

14.699 
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GREENWICH  MEAN  TIME. 


PHASES  OF  THE  MOON. 


d  h        m 

5  First  Quarter Feb.           6  4  23.  i 

O  Full  Moon 14  I  50.3 

C  Last  Quarter 22  4  44.2 

#  New  Moon 28  23  25.2 


h       m 

(C  Apogee Feb.         15     13.0 
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FEBRUARY,  1900. 


xiir. 


GRE 

ENWICH  MEA 

LUNAR  DISTANi 

J«  Tl 

M^. 

:es. 

1. 

P.L. 

P.L. 

P.L 

P.  L 

■s| 

Name  and  Direction 

Noon. 

of 

Illh. 

of 

Vlh. 

of 

IXb. 

of 

^ 

of  Object 

DifE. 

Diff. 

Diff. 

Diff. 

0          #          m 

e          r         It 

0         t         m 

e          *         m 

I 

Sun 

W. 

21         0        J 

asSa 

22  44     8 

8375 

24     28     19 

«37x 

26    12    35 

9371 

a  Arietis 

E. 

63     II     27 

9037 

61   18  50 

«H3 

59  26  21 

8049 

57  34     4 

1055 

Aldebaran 

E. 

96     9  24 

aooS 

94  16  34 

»33 

92     23     51 

8037 

90  31  15 

9043 

Pollux 

E. 

137  38  47 

ax29 

135  48  32 

8X84 

133  58  10 

8X38 

132     7  45 

9X91 

2 

Sun 

W. 

34  53  22 

«39o 

36  37  " 

«398 

38    20   49 

8408 

40     4  13 

94X6 

a  Arietis 

E. 

48  15  46 

8X05 

46  24  55 

8XX8 

44  34  24 

3x33 

42  44  13 

9147 

Aldebaran 

E, 

81   10  43 

ao8z 

79  19  15 

8090 

77  28     0 

8XOZ 

75  37     a 

31X3 

Pollux 

E. 

^22  55  58 

az36 

121     5  54 

8x4a 

"9  15  59 

3X49 

117  26  15 

8X57 

3 

Sun 

W. 

48  37  38 

8474 

50  19  28 

8487 

52     I     0 

35OX 

53  42  12 

95x5 

Aldebaran 

E. 

66  26  39 

tx74 

64  37  33 

8x89 

6a  48  49 

88Q4 

61     0  27 

39X8 

Pollux 

E. 

108  20  56 

tao8 

106  32  40 

8880 

104  44  4a 

8838 

102  57    a 

9*45 

4 

Sun 

W. 

62     3     7 

1591 

63  42  14 

8608 

65  20  58 

9684 

66  59  20 

8640 

a  Pegasi 

W. 

28  41   14 

a888 

30  13  48 

8848 

31  47  22 

8804 

33  21  45 

977a 

Venus 

W. 

28  48  16 

8757 

30  23  40 

0765 

31  58  54 

V7* 

33  33  58 

3783 

Aldebaran 

E. 

52     4  24 

8301 

50  18  26 

83x8 

48  32  53 

9336 

46  47  46 

1355 

Pollux 

E. 

94     3  43 

23x6 

92  18     7 

8331 

90  32  53 

»347 

88  48     2 

13^ 

Regulus 

E. 

131     I  49 

8388 

129  15  3a 

8308 

127  29  35 

t3x5 

125  43  58 

1330 

5 

Sun 

W. 

75     5  35 

2785 

76  41  41 

8743 

78  17  25 

8760 

79  52  46 

977« 

a  Pegasi 

W. 

41  21   19 

8698 

42  58     I 

a695 

44  34  47 

9694 

46  II  35 

3693 

Venus 

W. 

41  25  44 

1844 

42  59  15 

a857 

44  32  29 

8878 

46     524 

9887 

Aldebaran 

E. 

38     9     9 

0456 

36  26  54 

3478 

34  45  10 

350X 

33     3  58 

9595 

Pollux 

E. 

80     9  29 

2443 

78  26  56 

8460 

76  44  47 

«477 

75     3     2 

1494 

Regulus 

E. 

117     I   13 

8405 

"5  17  45 

848X 

113  34  40 

«436 

III  51  56 

9450 

6 

Sun 

W. 

87  43  59 

886X 

89  17     8 

8078 

90  49  55 

9894 

92  22  21 

99x0 

a  Pegasi 

W. 

54  14  56 

87x6 

55  51  15 

8788 

57  27  25 

9730 

59     3  25 

1739 

Venus 

w. 

53  45  14 

8968 

55  16  14 

3977 

56  46  56 

9993 

58  17  19 

3008 

Pollux 

E. 

66  40  13 

8s8o 

65     0  50 

a597 

63  21  51 

96X5 

61  43  16 

9638 

Regulus 

E. 

103  23  39 

8587 

loi  43     4 

0543 

100     2  50 

0557 

98  22  56 

957a 

7 

Sun 

W. 

99  59  30 

0989 

10 1  29  56 

3004 

103     0    4 

Soao 

104  29  52 

3034 

Venus 

W. 

65  44  29 

308a 

67  13     I 

3096 

68  41  15 

3XX0 

70     9  12 

3x95 

a  Arietis 

W. 

23  22  27 

0796 

24  57     0 

^793 

26  31  38 

9790 

28     6  19 

9790 

Pollux 

E. 

53  36  14 

8780 

52     0     I 

8738 

50  24  12 

«757 

48  48  48 

1775 

Regulus 

E. 

90     8  29 

«644 

88  30  34 

8658 

86  52  58 

9679 

85  15  40 

9685 

8 

Sun 

W. 

III  54  29 

3x05 

113  22  33 

31x7 

114  50  22 

SX3Z 

116  17  54 

3143 

Venus 

W. 

77  24  44 

3x9a 

78  51     3 

3ao5 

80  17     6 

3117 

81  42  55 

3330 

a  Arietis 

W. 

35  59     7 

?809 

37  33  23 

98x6 

39     7  30 

9893 

40  41  29 

8830 

Pollux 

E. 

40  58     2 

8B76 

39  25  12 

8898 

37  52  50 

9990 

36  20  57 

1946 

Regulus 

E. 

77  13  34 

•749 

75  37  59 

8768 

74     2  41 

«773 

72  27  38 

9785 

Spica 

£. 

131  13  46 

0735 

129  37  53 

«747 

128     2  16 

9759 

126  26  54 

9769 

9 

Sun 

W. 

123  31  49 

3«H 

X24  57  53 

3015 

126  23  44 

3387 

127  49  21 

3339 

Venus 

W. 

88  48  28 

3*87 

90  12  55 

3298 

91  37     9 

3308 

93     I   II 

3319 

a  Arietis 

W. 

48  28  58 

8867 

50     I  59 

8876 

51  34  49 

8883 

53     7  29 

sBgo 

Regulus 

E. 

64  36     9 

884X 

63     2  34 

8853 

61  29  13 

8862 

59  56     5 

8871 

Spica 

£. 

1x8  33  35 

8833 

116  59  36 

383X 

115  25  49 

8848 

113  52  15 

8851 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

ill 

Name  and  Direction 

Midnight 

P.L. 

of 

XVJi. 

P.L. 

of 

XVIIIh. 

P.L. 
of 

XXIh. 

P.L. 
of 

jl" 

of  Object 

Difi. 

Diif. 

Diff. 

DiilL 

o         »         m 

0         »         m 

e        /        « 

•         t         m 

.        I 

Sun 

W. 

27  56  52 

837* 

29  41     7 

3374 

31    25    19 

«379 

33     9  24 

1384 

a  Arietis 

E. 

55  41  57 

•064 

53  50     2 

3073 

51    58    21 

«83 

50     6  55 

3094 

Aldebaran 

E. 

88  38  47 

SW49 

86  46  29 

3055 

84  54  21 

80^ 

83     2  25 

8073 

PoUux 

E. 

130  17  18 

ai2i 

Z28  26  51 

3134 

126  36  29 

8137 

124  46  ZI 

8130 

a  '  Sun 

W. 

41  47  25 

3426 

43  30  22 

3437 

45  13     4 

«448 

46  55  30 

3461 

1  oArietis 

E. 

40  54  25 

ai63 

39     5     I 

3z8o 

37  16     3 

3x98 

35  27  32 

8S18 

,  Aldebaran 

E. 

73  46  21 

am 

71  55  58 

8I36 

70     5  53 

8148 

68  x6     6 

3i6x 

Pollux 

E. 

"5  36  43 

3166 

113  47  24 

tx75 

III  58  19 

«x85 

zio    9  29 

3196 

3 

Sun 

W. 

55  23     5 

•530 

57     3  37 

SS45 

58  43  48 

3560 

60  23  38 

2575 

Aldebaran 

E. 

59  12  27 

«34 

57  24  50 

3350 

55  37.37 

3366 

53  50  48 

8383 

Pollux 

E. 

loi     9  41 

«58 

99  22  40 

3373 

97  36    0 

3387 

95  49  41 

8301 

1    ^ 

Sun 

W. 

68  37  21 

8657 

70  14  58 

a674 

71  52  13 

.  3691 

73  29     5 

3707 

a  Pegasi 

W. 

34  56  50 

«747 

36  32  27 

3799 

38     8  28 

37x6 

39  44  47 

3706 

1 

Venus 

w. 

35     8  49 

V7» 

36  43  27 

3805 

38  17  49 

88x7 

39  51  55 

3830 

Aldebaran 

E. 

45     3     6 

a374 

43  18  54 

1394 

41  35  10 

34x4 

39  51  55 

2434 

Pollux 

E. 

87     3  33 

8379 

85  19  28 

«394 

83  35  45 

S4ZO 

81  52  25 

9437 

Regulus 

E. 

123  58  42 

2344 

122  13  47 

93S9 

Z20   29    14 

3375 

"8  45     3 

2389 

5 

Sun 

W. 

81  27  45 

3794 

83     2  21 

38x0 

84   36   36 

3838 

86  zo  28 

2844 

a  Pegasi 

W. 

47  48  24 

afi95 

49  25  10 

8698 

51       I    52 

8703 

52  38  28 

8709 

Venus 

W. 

47  38     0 

8901 

49  10  17 

3916 

50  42    15 

8931 

52  13  54 

3946 

Aldebaran 

E. 

31  23  20 

3551 

29  43  17 

a5;8 

28    3  52 

3607 

26  25     7 

8638 

Pollux 

E. 

73  21  41 

35« 

71  40  44 

3538 

70    0  10 

3545 

68  20    0 

3568 

Regulus 

E. 

no    9  33 

3466 

108  27  32 

8483 

X06  45  53 

•497 

105    4  35 

35x3 

6 

Sun 

W. 

93  54  27 

3926 

95  26  13 

a94a 

96  57  39 

•958 

98  28  44 

2973 

a  Pegasi 

W. 

60  39  13 

3748 

62  14  49 

«757 

63  50  13 

8766 

65  25  25 

2776 

Venus 

W. 

59  47  22 

3033 

61  17     6 

3038 

62  46  32 

S053 

64  15  39 

3067 

Pollux 

E. 

60     5     4 

3649 

58  27  16 

3667 

56  49  52 

8684 

55  12  51 

2708 

Regulus 

E. 

96  43  23 

3587 

95     4  10 

aGoi 

93  25  17 

3615 

91  46  43 

8630 

7 

Sun 

W. 

105  59  23 

SO48 

107  28  36 

3063 

108  57  31 

3078 

iio  26    8 

3091 

Venus 

W. 

71  36  51 

3x38 

73     4  14 

3X53 

74  31  20 

3x66 

75  58  10 

3x79 

a  Arietis 

W. 

29  41     0 

3791 

31  15  40 

?795 

32  50  15 

a799 

34  24  44 

8804 

Pollux 

E. 

47  13  48 

«795 

45  39  13 

3815 

44     5     4 

a834 

42  31  20 

3854 

Regulus 

E. 

83  38  40 

3698 

82     I  58 

37XX 

80  25  33 

•  9784 

78  49  25 

2737 

8 

Sun 

W. 

"7  45  " 

3x57 

119  12  12 

3x68 

120  38  59 

3x81 

122     5  31 

3x93 

Venus 

W. 

83     8  29 

3343 

84  33  49 

3JI53 

85  58  55 

3365 

87  23  48 

3376 

a  Arietis 

W. 

42  15  18 

3838 

43  48  57 

a845 

45  22  27 

3853 

46  55  47 

3859 

Pollux 

E. 

34  49  36 

9979 

33  18  48 

3000 

31  48  35 

3030 

30  z8  59 

3063 

Regulus 

E. 

70  52  51 

9797 

69  18  19 

3808 

67  44     I 

8819 

66     9  58 

3830 

Spica 

E. 

124  51  46 

3781 

123  16  53 

379X 

Z2I  42  13 

880Z 

120     7  47 

38X2  \ 

9 

Sun 

W. 

129  14  44 

3350 

130  39  54 

3860 

132    4  52 

3370 

133  29  38 

388x 

Venus 

W. 

94  25     I 

3339 

95  48  39 

3338 

97  12     6 

3348 

98  35  22 

3357 

a  Arietis 

W. 

54  40     I 

3897 

56  12  24 

4905 

57  44  36 

39x3 

59  16  38 

8930 

Regulus 

E. 

58  23     9 

368x 

56  50  26 

3893 

55  17  57 

8901 

53  45  39 

3910 

i 

Spica 

E. 

X12  18  53 

3860 

no  45  43 

3868 

109  12  43 

8876 

107  39  54 

8886 

34 
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XV 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Il 

Name  and  Direction 

Noon, 

P.L. 

of 

\\V^' 

P.L 

of 

Vlh. 

P.L. 

of 

IXh. 

P.L. 

of 

1^ 

of  Object 

Diff. 

Diff. 

Diff. 

Di£E. 

e        f        » 

0         »         m 

0          »          «v 

•           »           m 

lO 

Venus 

W. 

99  58  a8 

3366 

lOI    21    23 

3375 

102  44     8 

3384 

104     6  43 

3393 

a  Arietis 

W. 

60  48  32 

2937 

62     20     17 

8934 

63  51  53 

994X 

65  23  20 

3947 

Aldebaran 

W. 

28     4  30 

3006 

29  34  35 

3005 

31     4  42 

3004 

32  34  50 

3003 

Regulus 

E. 

52  13  33 

99«> 

50  41  39 

9929 

49     9  57 

9939 

47  38  27 

9948 

Spica 

£. 

106     7  17 

a894 

104  34  50 

3901 

103     2  33 

loi  30  26 

39x6 

II 

Venus 

W. 

no  57  18 

3431 

1X2  18  59 

3439 

113  40  31 

3446 

115     I  56 

34S3 

a  Arietis 

W. 

7a  58  33 

a979 

74  29  12 

9985 

75  59  44 

999X 

77  30     8 

3996 

Aldebaran 

W. 

40     5  23 

30x0 

41  35  23 

3013 

43     5  19 

3016 

44  35  12 

30x9 

Regulus 

E. 

40     3  50 

3993 

38  33  29 

3003 

37     3  19 

30x3 

35  33  21 

3033 

Spica 

E. 

93  52     8 

995X 

92  20  54 

8958 

90  49  48 

3963 

89  18  49 

•969 

Jupiter 

E. 

139  26  50 

aJW 

137  56  34 

3003 

136  26  25 

3009 

134  56  23 

30x5 

12 

Aldebaran 

W. 

52     3  38 

3035 

53  33     7 

3039 

55     2  32 

3043 

56  31  53 

3044 

Spica 

E. 

81  45  43 

3997 

80  15  26 

3001 

78  45  15 

3006 

77  15  10 

30x0 

Antares 

E. 

127  13  20 

3007 

125  43  16 

30x3 

124  13  18 

3016 

122  43  25 

3030 

Jupiter 

E. 

127  27  58 

3041 

125  58  36 

3045 

124  29  19 

3050 

123     0     8 

3055 

X3 

Aldebaran 

W. 

63  57  41 

3060 

65  26  39 

3053 

66  55  34 

3066 

68  24  25 

3069 

Pollux 

W. 

23  21  12 

3414 

24  43  13 

3375 

26     5  58 

3346 

27  29  16 

33x9 

Spica 

E. 

69  46     6 

3<«i 

68   16  32 

3035 

66  47     3 

3039 

65  17  38 

3043 

Antares 

E. 

"5  15  14 

3039 

"3  45  50 

3043 

112  16  30 

3046 

no  47  14 

3049 

Jupiter 

E. 

"5  35  32 

3074 

114     6  51 

3078 

112  38  15 

3081 

III     9  42 

3084 

H 

Aldebaran 

W. 

75  47  53 

3081 

77  16  26 

3083 

78  44  56 

3085 

80  13  24 

3087 

Pollux 

W. 

34  32     3 

3837 

35  57  28 

3337 

37  23     5 

3ax9 

38  48  52 

33x0 

Spica 

E. 

57  51  36 

3057 

56  22  34 

3060 

54  53  36 

3063 

53  24  41 

3065 

Antares 

E. 

103  21  49 

3063 

loi  52  54 

3066 

100  24     3 

3068 

98  55  14 

3069 

Jupiter 

E. 

103  47  54 

S099 

102  19  43 

3XOI 

100  51  34 

3x03 

99  23  28 

3x05 

Saturn 

E. 

127  45  31 

3085 

126  17     3 

3087 

124  48  38 

3089 

123  20  16 

3091 

15 

Aldebaran 

W. 

87  35  10 

3095 

89     3  26 

3096 

90  31  40 

3097 

91  59  53 

3098 

Pollux 

W. 

45  59  48 

3x83 

47  26  17 

3x79 

48  52  51 

3x75 

50  19  30 

3x7a 

Spica 

E. 

46     0  43 

'   3074 

44  32     2 

3077 

43     3  24 

3078 

41  34  47 

3079 

Antares 

E. 

91  31  43 

3078 

90     3     7 

3079 

88  34  32 

3080 

87     5  58 

3083 

Jupiter 

E. 

92     3  33 

3114 

90  35  40 

31x4 

89     7  48 

31x5 

87  39  57 

3x15 

Saturn 

E. 

"5  58  59 

3x00 

114  30  49 

3x01 

113     2  41 

3x03 

III  34  34 

3x03 

i6 

Aldebaran 

W. 

99  20  46 

3X0Z 

100  48  55 

3x00 

102  17     5 

3100 

103  45  15 

3x00 

Pollux 

W. 

57  33  42 

3x58 

59     0  42 

3154 

60  27  46 

3X5X 

61  54  54 

3x48 

Regnlus 

W. 

20  34  56 

saia 

22     0  51 

3x97 

23  27     4 

3x83 

24  53  33 

3x7a 

Spica 

E. 

34  12     I 

3083 

32  43  31 

3083 

31  15     I 

3083 

29  46  31 

3084 

Antares 

E. 

79  43  24 

3083 

78  14  54 

3083 

76  46  24 

3083 

75  17  53 

3083. 

Jupiter 

E. 

80  20  49 

3x17 

78  53     0 

3x17 

77  25  II 

3XX5 

75  57  20 

3x15 

Saturn 

E. 

104  14  10 

3x05 

102  46     6 

3104 

loi   18     I 

3x03 

99  49  55 

3XOX 

a  Aquilae 

E. 

128  39  25 

3866 

127  25  31 

3836 

126   II     6 

3807 

124  56  II 

3779 

17 

Pollux 

W. 

69  11  25 

3x33 

70  38  54 

3x30 

72     6  27 

3x37 

73  34     4 

3x33 

Regulus 

W. 

32     9  II 

3117 

33  36  48 

3X30 

35     4  33 

3x14 

36  32  26 

3x07 

Jupiter 

E. 

68  37  49 

3x07 

67     9  48 

3105 

65  41  45 

3x03 

64  13  39 

3X00 

Saturn 

E. 

92  29     9 

3096 

91     0  54 

3093 

89  32  36 

3090 

88     4  15 

3087 

a  Aquilae 

E. 

"8  35     7 

3669 

117  17  47 

365X 

116     0     8 

3634 

114  42  10 

36x8 

XVL 
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i 

1 

GREENWICH  MEA 

.N  TI 
3ES. 

ME. 

1 

LUNAR  DISTANT 

iM 

P.  L. 

P.L. 

P.L. 

P.L 

»ii 

Name  and  Direction     1 

Midnight 

of 

XVh- 

of 

XVIIIh. 

of 

XXIh. 

of 

1 

of  Object 

Dlff. 

Diff. 

Diff. 

Diff. 

10 

Venus 

W. 

105  29     8 

3400 

e         »         t. 
106     51     24 

340B 

108     13    31 

34x6 

0       »     •• 
109  35  29 

34a4 

a  Arietis 

W. 

66  54  39 

■954 

68  25  49 

9960 

69    56    52 

•967 

71  27  46 

8973 

Aldebaran 

w. 

34     4  59 

3004 

35  35     7 

3005 

37     5  15 

3006 

38  35  20 

3008 

Regulus 

E. 

46     7     9 

9957 

44  36     2 

0966 

43     5     7 

•975 

41  34  23 

8984 

1 

Spica 

E. 

99  58  28 

99S4 

98  26  40 

•93X 

96  55     1 

•938 

95  23  30 

8945 

II 

Venus 

W. 

116  23  13 

3460 

117  44  22 

3466 

"9     5  24 

347a 

120  26  19 

3480 

a  Arietis 

W. 

79     0  26 

3009 

80  30  36 

3006 

82     0  41 

3oxa 

83  30  39 

30x7 

Aldebaran 

W. 

46     5     1 

30« 

47  34  47 

3«l6 

49     4  28 

3039 

50  34     5 

3039 

Regulus 

E. 

34     3  36 

3033 

32  34     4 

3043 

31     4  45 

3055 

29  35  40 

3066 

Spica 

E. 

87  47  58 

9975 

86  17  14 

9981 

84  46  37 

2986 

83  16     7 

399X 

Jupiter 

E. 

133  26  29 

30SX 

131  56  42 

3oa6 

130  27     I 

3030 

128  57  26 

3036 

12 

Aldebaran 

W. 

58     I   11 

3048 

59  30  24 

305a 

60  59  33 

3054 

62  28  39 

3057 

i 

Spica 

E. 

75  45  10 

301J 

74  15  16 

soao 

72  45  28 

3024 

71   15  43 

3087 

Antares 

E. 

121   13  37 

3084 

"9  43  54 

30S8 

118  14  16 

303a 

116  44  43 

3035 

Jupiter 

E. 

121  31     3 

3039 

120     2     3 

3063 

1x8  33     8 

3067 

117     4  18 

3070 

13 

Aldebaran 

W. 

69  53  13 

3071 

71  21  58 

3074 

72  50  39 

3077 

74  19  17 

3078 

Pollux 

W. 

28  53     5 

3897 

30  17  20 

9878 

31  41  57 

3*63 

33     6  52 

3849 

Spica 

E. 

63  48  18 

3046 

62  19     2 

3049 

60  49  50 

305a 

59  ao  41 

3055 

Antares 

E. 

109  18     2 

305a 

107  48  54 

3035 

106  19  49 

3057 

104  50  47 

3060 

Jupiter 

E. 

109  41  13 

3087 

108  12  48 

3090 

106  44  27 

3093 

105  16     9 

3096 

14 

Aldebaran 

W. 

81  41  49 

3089 

83  10  12 

309X 

84  38  33 

309a 

86     6  52 

3093 

Pollux 

W. 

40  14  49 

3«H 

41  40  54 

3198 

43     7     6 

3x93 

44  33  24 

3x88 

Spica 

E. 

51  55  48 

3067 

50  26  58 

3069 

48  58  II 

3071 

47  29  26 

3073 

Antares 

E. 

97  26  27 

307a 

95  57  43 

3073 

94  29     I 

3075 

93     0  21 

3077 

Jupiter 

E. 

97  55  25 

3x07 

96  27  24 

3x09 

94  59  25 

31x0 

93  31  28 

311a 

Saturn 

E. 

121  51  56 

3094 

120  23  39 

3096 

118  55  24 

W.7 

117  27  II 

3098 

15 

Aldebaran 

W. 

93  28     5 

3099 

94  56  16 

3100 

96  24  26 

3X00 

97  52  36 

3x00 

Pollux 

W. 

51  46  13 

3168 

53  13     0 

3x66 

54  39  50 

3X63 

56     6  44 

3x59 

Spica 

E. 

40     6  II 

3080 

38  37  37 

308X 

37     9     4 

308a 

35  40  32 

308a 

Antares 

E. 

85  37  26 

308a 

84     8  55 

3081 

82  40  24 

3083 

81  II  54 

3083 

Jupiter 

E. 

86  12     6 

31x6 

84  44  16 

31x7 

83  16  27 

3XX7 

81  48  38 

31X7 

Saturn 

E. 

no     6  28 

3104 

108  38  23 

3x05 

107  10  19 

3x04 

105  42  15 

3x04 

16 

Aldebaran 

W. 

105  13  25 

3099 

106  41  36 

3099 

108     9  47 

3098 

109  37  59 

3096 

Pollux 

W. 

63  22     5 

3145 

64  49  20 

3x43 

66  16  37 

3x40 

67  43  59 

3136 

Regulus 

W. 

26  20  16 

3x60 

27  47  13 

3x49 

39  14  23 

3X4X 

30  41  43 

3x34 

Spica 

E. 

28  18     2 

3084 

26  49  33 

3085 

25  21     5 

3085 

23  52  37 

3085 

Antares 

E. 

73  49  22 

308a 

72  20  50 

3080 

70  52  16 

3079 

69  23  41 

3078 

Jupiter 

E. 

74  29  29 

3"4 

73     I  37 

31x3 

71  33  43 

3XXX 

70     5  47 

9XXO 

Saturn 

E. 

98  21  49 

3XOX 

96  53  41 

9x00 

95  25  33 

3099 

93  57  21 

3098 

a  AquilsB 

E. 

123  40  47 

3754 

122  24  57 

373a 

121     8  44 

37x0 

119  52     7 

3688 

17 

Pollux 

W. 

75     I  46 

3XX9 

76  29  33 

3XX5 

77  57  24 

3XZO 

79  25  21 

3x06 

Regulus 

W. 

38    0  27 

3x01 

39  28  35 

3096 

40  56  50 

3089 

42  25  13 

3083 

Jupiter 

E. 

62  45  29 

3096 

61   17  15 

3093 

59  48  58 

3090 

58  20  36 

3087 

Saturn 

E. 

86  35  50 

3085 

85     7  22 

308a 

83  38  50 

3078 

82  10  13 

3074 

a  Aquilas 

E. 

113  23  55 

360a 

112     5  23 

3587 

no  46  35 

.     3573 

109  27  31 

3560 

36 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

k 

P.  L, 

P.  L. 

P.  L. 

P.  L. 

Name  and  Direction 

Noon. 

of 

Illh. 

of 

Vlh. 

of 

IXh. 

of 

^ 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

0          t         v 

art 

•                                   M 

0           »           m 

i8 

Pollux 

W. 

80  53  23 

3X0X 

82    21    31 

3097 

83  49  44 

3092 

85  18     3 

3087 

Regulus 

W. 

43  53  43 

3077 

45    22    21 

307X 

46  51     6 

3065 

48  19  59 

3058 

Antares 

E. 

56     4  33 

3054 

54  35  27 

3051 

53     6  17 

3047 

51  37     2 

3(H« 

Jupiter 

E. 

56  52  10 

3083 

55  23  39 

30J* 

53  55     2 

3073 

52  26  19 

3067 

Saturn 

E. 

80  41  32 

3070 

79  12  46 

3065 

77  43  54 

3060 

76  14  56 

3055 

a  Aquilae 

E. 

108     8  13 

3547 

106  48  41 

3535 

105  28  55 

352s 

104     8  56 

35" 

19 

Pollux 

W. 

92  41  23 

3056 

94  10  26 

3050 

95  39  37 

3043 

97     8  57 

30S4 

Regulus 

W. 

55  46  31 

308a 

57  16  17 

30x4 

58  46  12 

3005 

60  16  18 

2997 

Antares 

E. 

44     9  16 

3016 

42  39  23 

30x0 

41     9  23 

3004 

39  39  15 

9997 

Jupiter 

E. 

45     I     1 

3037 

43  31  34 

3030 

42     I  59 

302a 

40  32  14 

30x4 

Saturn 

E. 

68  48  23 

3«5 

67  18  41 

3018 

65  48  50 

3009 

64  18  49 

300a 

a  Aquilae 

E. 

97  25  55 

3458 

96     4  44 

3448 

94  43  22 

3439 

93  21  50 

3430 

20 

Regulus 

W. 

67  49  34 

9950 

69  20  50 

9940 

70  52  18 

2929 

72  24     0 

29x7 

Jupiter 

E. 

33     0  56 

2971 

31  30     7 

996a 

29  59     6 

2951 

28  27  52 

■940 

Saturn 

E. 

56  46  II 

a957 

55  15     4 

9947 

53  43  45 

2937 

52  12  13 

9925 

a  Aquilae 

E. 

86  31  36 

3386 

85     9     4 

3379 

83  46  23 

337X 

82  23  33 

3364 

Sun 

E. 

115  10  20 

33aa 

113  46  34 

33XX 

112  22  35 

3300 

no  58  23 

3987 

21 

Regulus 

W. 

80     6  13 

»857 

81  39  27 

a844 

83  12  58 

9830 

84  46  47 

28X7 

Spica 

W. 

26     3     9 

a852 

27  36  29 

8838 

29  10     8 

9893 

30  44     6 

2808 

Saturn 

E. 

44  30  52 

2866 

42  57  49 

8858 

41  24  29 

9838 

39  50  51 

982s 

a  Aquilae 

E. 

75  27  23 

3331 

74     3  47 

3325 

72  40     5 

3320 

71   16  17 

33x7 

Sun 

E. 

103  53  40 

3«x 

102  27  57 

3207 

loi     I  55 

3x93 

99  35  37 

S177 

22 

Spica 

W. 

38  38  49 

«73a 

40  14  47 

27x5 

41  51     7 

9698 

43  27  49 

9682 

Saturn 

E. 

31  58     5 

«750 

30  22  32 

2735 

28  46  39 

27x9 

27  10  24 

9703 

a  Aquilae 

E. 

64  16  26 

3308 

62  52  24 

3310 

61  28  23 

33x2 

60    4  25 

33x6 

Sun 

E. 

92  19  25 

S096 

90  51   " 

3o3o 

89  22  37 

3063 

87  53  42 

3045 

23 

Spica 

W. 

51  36  58 

2596 

53  15  59 

9577 

54  55  25 

3559 

56  35  16 

9541 

a  Aquilae 

E. 

53     6  33 

3368 

51  43  40 

3387 

50  21     9 

3409 

48  59     3 

3436 

Sun 

E. 

80  23  30 

9953 

78  52  18 

2934 

77  20  42 

2915 

75  48  42 

9895 

24 

Spica 

W. 

65     0  55 

8448 

66  43  21 

2429 

68  26  14 

24x0 

70    9  34 

9391 

Jupiter 

W. 

18     2  26 

2487 

19  43  57 

2467 

21  25  56 

2447 

23     8  24 

2427 

Sun 

E. 

68     2  26 

2798 

66  27  55 

2778 

64  52  57 

«758 

63  17  34 

2738 

«5 

Spica 

W. 

78  52  56 

9agg 

80  38  57 

298z 

82  25  25 

22^ 

84  12  19 

9245 

Jupiter 

W. 

31  47  51 

3389 

33  33     8 

2310 

35  18  53 

2291 

37     5     5 

9973 

Sun 

E. 

55  14     9 

8643 

53  36  12 

2624 

51  57  49 

2606 

50  19     2 

2588 

26 

Spica 

W. 

93  13  17 

8X6Z 

95     2  43 

2145 

96  52  33 

9x30 

98  42  46 

axx5 

Antares 

W. 

47  47  X2 

8X75 

49  36  17 

2159 

51  25  46 

2x43 

53  15  40 

9xa8 

Jupiter 

W. 

46     2  40 

8x87 

47  51  27 

2I7X 

49  40  38 

2x55 

51  30  13 

ax40 

Saturn 

W. 

22  21  56 

ax8o 

24  10  53 

2165 

26    0  14 

2x49 

27  49  59 

2X34 

Sun 

E. 

41  59  14 

9507 

40  18  II 

2493 

38  36  48 

9480 

36  55     7 

2468 

27 

Jupiter 

W. 

60  43  36 

ao73 

62  35  17 

2061 

64  27  16 

2050 

66  19  32 

2^0 

Saturn 

W. 

37     4     8 

9068 

38  55  57 

2055 

40  48     5 

2044 

42  40  31 

9035 

Sun 

E. 

28  22  58 

S4a8 

26  40     3 

2426 

24  57     6 

9426 

23  14     8 

2429 

xvni. 
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GRE 

ENWICH  MEA 
LUNAR  DISTAN( 

N  TIME. 

:es. 

i^ 

P.L. 

P.L. 

P.L 

P.L. 

©1 

Name  and  Direction     1 

Midnight 

of 

xy^ 

of 

XVIIIh. 

of 

XXIh. 

of 

s* 

of  Object 

Diff. 

Diif. 

Diff. 

Diff. 

0     f     0 

0        »        »f 

e         t        m 

0         »         m 

1 8  '  Pollux 

w. 

86  46  29 

3081 

88  15     2 

S076 

89  43  41 

3069 

91    12   28 

3063 

j  Regulus 

w. 

49  49     0 

305X 

51    18    10 

3044 

52  47  28 

3*^7 

54  16  55 

9P30 

Antares 

E. 

50     7  41 

3038 

48    38    15 

303a 

47     8  42 

3026 

45  39     2 

902a 

1  Jupiter 

E. 

50  57  29 

3063 

49  28  33 

3056 

47  59  30 

3050 

46  30  19 

3<M4 

1  Saturn 

E. 

74  45  51 

3050 

73  16  40 

3044 

71  47  22 

9038 

70  17  57 

3031 

1  aAquilae 

E. 

102  48  44 

3500 

loi  28  20 

3489 

100     7  43 

S479 

98  46  55 

3468 

19  1  Pollux 

W. 

98  38  27 

3oa7 

100     8     6 

3020 

loi  37  54 

3011 

103     7  53 

30Q3 

1  Regulus 

w. 

61  46  34 

3989 

63  17     I 

9979 

64  47  40 

9969 

66  18  31 

3960 

1  Antares 

E. 

38     8  59 

a99a 

36  38  36 

1985 

35     8     4 

3977 

33  37  23 

397X 

1         '  Jupiter 

E. 

39     2  19 

3007 

37  32  15 

9998 

36     2     0 

9989 

34  31  34 

9980 

1  Saturn 

E. 

62  48  39 

9994 

61   18  19 

1985 

59  47  48 

9976 

58  17     5 

3967 

1  a  Aquilae 

E. 

92     0     7 

343Z 

90  38  14 

34x2 

89  16  II 

3403 

87  53  58 

3395 

2o      Regulus 

W. 

73  55  57 

a906 

75  28     8 

3894 

77     0  34 

8882 

78  33  16 

9870 

1         1  Jupiter 

E. 

26  56  24 

9930 

25  24  43 

2990 

23  52  49 

9909 

22  20  41 

3898 

1  Saturn 

E. 

50  40  26 

99x4 

49     8  25 

9903 

47  36  10 

989X 

46     3  39 

9878 

1  aAquilae 

E. 

81     0  35 

3356 

79  37  28 

3350 

78  14  14 

3343 

76  50  52 

3337 

Sun 

1 

E. 

109  33  56 

3*75 

108     9  15 

3262 

106  44  19 

3349 

105  19     8 

3335 

21  '  Regulus 

W. 

86  20  53 

2802 

87  55  18 

S788 

89  30     I 

3773 

91     5     4 

3758 

;  Spica 

W. 

32   18  23 

«793 

33  53     0 

3779 

35  27  56 

3763 

37     3  12 

3747 

,  Saturn 

E. 

38  16  56 

38ZZ 

36  42  42 

«797 

35     8  10 

9782 

33  33  18 

9766 

a  Aquilae 

E. 

69  52  25 

3313 

68  28  29 

33XX 

67     4  30 

3309 

65  40  29 

3307 

Sun 

E. 

98     9     0 

3x6a 

96  42     5 

3x46 

95  14  51 

3x30 

93  47  18 

3x14 

22      Spica 

W. 

45     4  53 

2666 

46  42  19 

3649 

48  20     8 

963X 

49  58  21 

36x3 

'  Saturn 

E. 

25  33  48 

2686 

23  56  49 

2669 

22  19  28 

3653 

20  41  44 

3634 

1  aAquilae 

E. 

58  40  32 

33a2 

57  16  46 

3330 

55  53     9 

3340 

54  29  44 

3353 

1  Sun 

E. 

86  24  25 

3oa8 

84  54  47 

3009 

83  24  45 

3989 

81  54  19 

397X 

23      Spica 

W. 

58  15  32 

25W 

59  56  14 

3304 

61  37  21 

3485 

63  18  55 

34fi7 

1  aAquilae 

E. 

47  37  27 

3468 

46  16  27 

3505 

44  56     8 

3S48 

43  36  37 

3598 

Sun 

E. 

74  16  17 

2876 

72  43  28 

3836 

71   10  13 

9836 

69  36  32 

9B17 

24  '  Spica 

W. 

71  53  21 

9373 

73  37  34 

3355 

75  22  14 

3335 

77     7  22 

33x7 

Jupiter 

W. 

24  51  20 

2407 

26  34  45 

3387 

28  18  39 

2367 

30     3     X 

3348 

Sun 

E. 

61  41  44 

87X9 

60     5  29 

3699 

58  28  48 

9680 

56  51  41 

9661 

25  .  Spica 

W. 

85  59  40 

2228 

87  47  26 

33x0 

89  35  38 

2x94 

91  24  15 

3X77 

!  Jupiter 

W. 

38  51  44 

22S6 

40  38  49 

2238 

42  26  20 

2220 

44  14  17 

3903 

j  Sun 

E. 

48  39  50 

2571 

47     0  15 

3554 

45  20  17 

3538 

43  39  56 

2522 

1 
26  •  Spica 

W. 

100  33  22 

2x01 

102  24  19 

2087 

104  15  38 

3074 

106     7  17 

9061 

1  Antares 

W. 

55     5  57 

2x13 

56  56  37 

2098 

58  47  39 

9085 

60  39     2 

9071 

1  Jupiter 

W. 

53  20  II 

2x26 

55  10  31 

2X12 

57     I  12 

9098 

58  52  14 

•085 

<  Saturn 

W. 

29  40     6 

2Z20 

31  30  35 

3X05 

33  21  26 

9092 

35  12  37 

9079 

Sun 

E. 

35  13     9 

4457 

33  30  55 

1446 

31  48  26 

3438 

30     5  46 

3433 

1 
27  1  Jupiter 

W. 

68  12     4 

2030 

70     4  51 

202X 

71  57  52 

9013 

73  51     6 

3005 

,  Saturn 

W. 

44  33  II 

2023 

46  26     7 

2017 

48  19  15 

2009 

50  12  36 

9000 

Sun 

E. 

21  31   15 

3439 

19  48  36 

3456 

18     6  21 

848X 

16  24  41 

9590 
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AT  GREENWICH  APPARENT  NOON. 


t 


THE  SUN'S 


Apparent 
Right  Ascensioa 


Diff.for 
z  Hour. 


Apparent 
Declination. 


Dl&for 
I  Hour. 


Semi- 
diameter. 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian. 


Equation  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


Diff.f6r 
X  Hoar. 


Thur. 
Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 

j  thur. 

Frid. 

Sat. 

SUN. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
'  Sat. 

SUN 

Mon. 

I  Tues. 

Wed. 

'  Thur. 

'  Frid. 

Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 
Sat. 

SUN. 


h      m  s 

22  47  57.02 

22    51  41.63 

22  55  25.75 


22 
23 
23 


59     9-38 

2    52.53 

6  35.24 


23  10  17.52 
23  13  59-37 
23  17  40-83 


23 

23 
23 


21 

25 
28 


21.91 

2.64 

43.04 


23  32  23.11 

23  36     2.90 

23  39  42.42 

23  43  21.72 

23  47     0.80 

23  50  39-68 

23  54  18.38 

23  57  56.94 

o  I  35.37 

o  5  13.71 

o  8  51.97 

o  12  30.17 

o  16     8.33 

o  19  46.47 

o  23  24.61 


27  2.78 

30  41.00 

34  19-27 

37  57.60 


8 

9-371 
9.350 
9.330 

9.310 
9.291 
9.272 

9.254 
9.237 
9.221 

9.206 

9.192 
9.178 

9.165 

9.154 
9.144 

9.134 
9-125 
9. 1 18 

9.112 
9.106 
9.101 

9.098 
9.095 
9093 

9.092 
9.092 
9.093 

9.094 
9.096 
9.098 
9.101 


7  38  24.5 
7  15  34-2 
6  52  37.9 


6  29  35.9 
6  6  28.7 
5  43  16.5 


5  19  59-8 

4  56  39-0 

4  33  H-4 

4  9  46.5 

3  46  15-5 

3  22  41.9 

2  59    6.1 

2  35  28.3 

2  II  48.9 

I  48     8.4 

I  24  27.0 

I  o  45.0 

o  37     2.8 

o  13  20.8 

o  10  20.7 

o  34     1-3 

0  57  40.8 

1  21   18.6 

1  44  54.6 

2  8  28.1 
2  31  59-1 

2  55  27.0 

3  18  51.5 

3  42  12.2 

4  5  28.7 


+56.96 
57.22 
57.47 

+57.70 
57.91 
58.11 

+58.29 
58.46 
58.61 

+58.74 
58.86 
58.96 

+59.05 
59.12 
59.18 

+59.23 
59.26 
59.27 

+59.27 
59.26 

59.23 

+59.18 
59-12 
5905 

+58.97 
58.86 
58.74 

+58.60 

58.44 
58.27 
58.09 


16  9.26 

16  9.02 

16  8.77 

16  8.52 

16  8.27 

16  8.02 

16  7.77 

16  7.52 

16  7.26 

16  7,00 

16  6.74 

16  6.48 


16 
16 

16 


6.22 
5.96 
5.69 


o  41  36.01 


9.105  N.  4  28  40.7    +57.90 


16  5.42 

16  5.15 

16  4.88 

16  4.61 

16  4.34 

16  4.07 

16  3-79 

16  3.51 

16  3.24 

16  2.96 

16  2.69 

16  2.41 

16  2.13 

x6  1.86 

16  1.58 

16  1. 31 

16  1.03 


65.37 
6530 
6523 

65.16 
65.09 
65.03 

64.97 
64.91 
64.86 

64.81 
64.76 
64.71 

64.66 
64.62 
64.58 

64-55 
64.52 
64.49 

64-47 
64.45 
64-43 

64.41 
64.40 
64-39 

64.39 
64.38 
64.38 

64.38 

64.39 
64.40 
64.41 

64.42 


12 
12 
12 


34-70  I 
22.80  I 
10.41  I 


II  16.12 
II  1.46 
10  46.40 

10  30.97 

10  15.19 

9  59-07 

9  42.65 
9  25.93 
9     8.95 

8  51-73 
8  34-31 
8  16.68 

7  58.87 
7  40.93 
7  22.85 

7  469 
6  46.44 
6  28.14 

6  9.80 
5  51.45 
5  3309 

5  14-77 

4  56.48 

4  38.23 

4  20,05 

4     1.98 


0.485 
0.506 
0.547 


II  57.521  0.547 
II  44.16  0.566 
II   30-35'    0.584 


o.6o2 
0.619 

0.635 

0.650 

0.665 

0.679 

0.69Z 
0.702 
0.71a 

0.721 

0.730 
0.738 

0.744 
0.750 
0.755 

0.759 

0.762 

0.764 

0.765 
0.765 
0.764 

0.763 

0.761 

0.759 
0.756 

0.752 


NoTB.— The  mean  time  of  semidiameter  passing  may  be  found  by  subtracting  0^.18  tnm  the  sidereal  time. 

The  sign  +  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  decreasing:  north 
declinations,  increasing. 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 

•s 

1 

1 

1 

"S 

1 

Bqnation  of 
Time, 
to  be 

Subtracted 

frOD 

MeaaTlmflL 

Difltfor 
zHonr. 

Sidereal 

Time, 

or 

of 
Mean  Son. 

Appannt 
SifbtAieawioa 

Diftfar 
xHoqr. 

Apparent 
DeclioaiioiL 

DiCIOC 
I  Hoar. 

Thur. 

Frid. 

Sat 

I 

2 

3 

h     m      s 

22  47  55-05 

22    51    39.70 
22    55    23.86 

• 

9.371 
9.350 
9.330 

e          »        If 

S.  7  38  36.4 

7  15  460 
6  52  49.6 

m 

+56.96 
57.22 

57.47 

m       ■ 
12    34.80 
12   22.90 
12    10.51 

■ 

0.485 
0.506 
0.527 

h     m       i 
22    35    20.24 
22    39    16.80 

22  43  13.35 

SUN. 

Mon. 

Tues. 

4 
5 
6 

22  59    7-53 

23  2  50.72 
23    6  33.47 

9.310 
9.291 
9.272 

6  29  47.4 
6    6  40.0 
5  43  27.6 

+57.70 
57.91 
58.11 

"    57.63 
II    44.27 
II    30.46 

0.547 
0.566 
0.584 

22  47    9.90 

22    51       6.45 

22  55     3.01 

Wed. 
Thur. 
Frid. 

7 
8 

9 

23  10  15.79 
23  13  57.68 
23  17  39-18 

9.234 
9.237 
9.22  z 

5  20  10.7 

4  56  49.7 
4  33  24.9 

+58.29 
58.46 
58.61 

II    16.23 

"       1.57 
10  46.51 

0.602 
0.619 
0.635 

22  58   59.56 

23  2   56.11 

23     6  52.66 

Sat 

SUN. 

Mon. 

lO 

II 

12 

23  21  20.30 
23  25     1.07 
23  28  41.51 

9.206 
9.192 
9.178 

4    9  56.8 
3  46  25.6 
3  22  51.8 

+58.74 
58.86 
58.96 

10   31.08 
10    15.30 

9  59.18 

0.650 
0.665 
0.679 

23  10  49.22 

23  14  45.77 
23  18  42.32 

Tues. 
Wed. 
Thur. 

13 
J4 
IS 

23  32  21.63 

23  36     1.47 
23  39  41.04 

9.165 
9.154 
9.144 

2  59  15-7 
2  35  37-7 
2  II  58.0 

+59.05 
59.12 
59.18 

9  42.76 
9  26.04 
9    9.06 

0.691 
0.702 
0.712 

23    22    38.88 
23    26   35.43 
23    30   31.98 

Frid. 

Sat 

SUN. 

i6 

17 
i8 

23  43  20.38 
23  46  59-50 
23  50  38.42 

9.134 
9.125 
9.1 18 

I  48  17.2 
I  24  35.5 
I     0  53.2 

+59.23 
59.26 

59.27 

8  51.84 
8  34.41 
8  16.78 

0.721 
0.730 
0.738 

23    34  28.54 
23    38   25.09 
23   42   21.64 

Mon. 
Tues. 
Wed. 

19 

20 
21 

23  54  17.17 

23  57  55-77 

0     I  34-25 

9. 1 12 
9.106 
9.101 

0  37  10.7 
S.   0  13  28.4 
N.  0  ID  13.4 

+59.27 
59.26 
59.23 

7  58.98 
7  41-03 
7  22.95 

0.744 
0.750 
0.755 

23   46    18.19 
23    50    14.74 

23  54  ".30 

Thur. 
Frid. 
Sat 

22 

23 
24 

0    5  12.63 
0    8  50.93 
0  12  29.18 

9.098 
9.095 
9.093 

0  33  54-3 

0  57  34-1 

1  21    12.2 

+59.18 
59.12 
59.05 

7    4.78 
6  46.53 
6  28.22 

0.759 
0.762 
0.764 

23  58     7-85 
0    2    4.40 
0    6    0.96 

SUN. 

Mon. 

Tues. 

25 
26 
27 

0  i6    7.39 
0  19  45.58 
0  23  23.77 

9.092 
9.092 
9.093 

1  44   48.5 

2  8  22.3 

2    31    53.6 

+58.97 
58.86 
58.74 

6    9.88 
5  51.52 
5  33.16 

0.765 
0.765 
0.764 

0    9  5751 
0  13  54.06 
0  17  50.61 

Wed. 
Thur. 
Frid. 
Sat 

28 
29 
30 
31 

0  27     1.99 
0  30  40.25 
0  34  18.56 
0  37  56.94 

9.094 
9.096 
9.098 
9.101 

2  55  21.8 

3  18  46.7 

3  42    7-7 

4  5  24.5 

+58.60 

58.44 
58.27 
58.09 

5  14.83 
4  56.54 
4  38.29 
4  20.12 

0.763 
0.761 

0.759 
0.756 

0  21  47.16 
0  25  43.72 
0  29  40.27 
0  33  36.82 

.  SUN. 

32 

0  41  35.40 

9.105 

N.  4  28  36.8 

+57.90 

4    2.03 

0.752 

0  37  33.37 

Tl 

lia  dga  +  prsfizad  to  tbi 

n  noon  maj 
»  hourly  clu 
oations,  inci 

b«  ..lannwl  th.  w 
inc.  of  dMliiution  i 
eating. 

me  as  that 
Ddicatas  thi 

for  apparent  u 
It  south  decliiu 

oen. 
itions  are 

DUL  for  z  Hour, 

4-9^.8565. 

(Table  III.) 
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III. 


AT  GREENWICH  MEAN  NOON. 

Mean  Time 

of 

Sidereal  Noon. 

S 

a 

1 
■s 

1 

1 

1 

1 

THE  SUN'S 

Lo(aridun 

ottlie 

Radius  Vector 

otth. 

BartlL 

Diff.  for 
I  Hoar. 

TRUB  LONGITUDE. 

Diff.  for 
z  Hoar. 

LATITUDB. 

X 

V 

I 

2 

3 

60 
61 
62 

*    1    ■» 

340  28  50.8 

341  29   2.2 
34a  29  11.7 

»           m 

28  24.8 
28  36.1 
28  45-5 

m 
150.52 
150.44 
150.36 

•• 

+  0.73 

0.75 
0.71 

9.996187I 
9.9962959 
9.9964050 

+45*3 
45.5 
45.7 

h     m       • 
I    24   25.89 
I    20   29.98 
I    16   34.07 

4 
5 
6 

63 

65 

343  29  19.2 

344  29  24.6 

345  29  27.9 

28  53.0 

28  58.3 

29  1.4 

150.27 
150.18 
150.09 

+  0.63 

0.53 
0.42 

9.9965146 
9.9966248 
9-9967355 

+45-8 
46.0 
46.3 

I    12    38.17 

I     8  42.26 

I       4   46.35 

7 
8 

9 

66 
67 
68 

346  29  29.0 

347  29  27.9 

348  29  24.6 

29     2.5 
29     1.3 
28  57.9 

150.00 
149.91 
149-82 

+  0.31 

0.19 

+  0.07 

9.9968468 
9.9969590 
9.9970721 

+46.6 
46.9 
47.3 

I      0   50.45 

0  56  54-54 
0  52  58.63 

lO 

II 

12 

69 
70 

71 

349  29  19.2 

350  29  1 1.5 

351  29     1.7 

28  52.4 
28  44.6 
28  34.7 

149-73 
149.64 

149.55 

—  0.05 
0.15 
0.24 

9.9971862 
9.9973013 
9.9974174 

+47.7 
48.1 
48.6 

0  49     2.73 
0  45     6.82 
0  41  10.91 

13 

15 

72 
73 
74 

352  28  49.7 

353  28  35.7 

354  28  19.6 

28  22.6 
28     8.5 
27  523 

149.46 

149.37 
149.28 

—  0.30 
0.33 

0-34 

9-9975347 
9.9976531 
9.9977727 

+49.1 
49.6 
50.1 

0  37  15-00 
0  33  19.10 
0  29  23.19 

16 

17 
18 

75 
76 

77 

355  28     1.4 

356  27  41.3 

357  27.  19-2 

27  34-0 
27  13.8 
26  51.6 

149.20 
149.12 
149.04 

-0-33 
0.29 
0.22 

99978933 
9.9980151 
9.9981379 

+50.5 
5I.O 

51.4 

0  25  27.28 
0  21  31.38 
0  17  35.47 

19 
20 
21 

78 

79 
80 

358  26  55.2 

359  26  29.4 
0  26     1.7 

26  27.6 
26     1.6 
25  33-8 

148.96 
148.89 
148.81 

—  0.14 

—  0.04 
+  0.09 

9.9982617 
9.9983864 
9.9985120 

+51.8 
52.1 

52.4 

0  13  39.56 
0    9  43.66 
0    5  47-75 

22 
23 
24 

81 
82 
83 

1  25  32.2 

2  25      I.O 

3  24  28.0 

25     4-3 
24  330 
23  59-9 

148.74 
148.66 
148.59 

+  0.22 

0-35 
0.47 

9.9986382 
9.9987650 
9.9988921 

+52.7 
52.9 
53.0 

i    0     I  51.84 ) 

\  23    57    55-93  S 
23   54     0.02 
23   50     4.12 

25 
26 

27 

84 
85 
86 

4  23  53-2 

5  23  16.8 

6  22  38.5 

23  25.0 
22  48.5 
22  10. 1 

148.51 

148.44 
148.36 

+  0-59 
0.68 
0.74 

9.9990195 
9.9991468 
9.9992741 

+53.0 
53.0 
52.9 

23    46      8.22 
23    42    12.31 
23    38    16.40 

28 
29 
30 
31 

87 
88 

89 
90 

7  21  58.4 

8  21   16.5 

9  20  32.6 
10  19  46.7 

21  30.0 
20  48.0 
20     4.0 
19  18.0 

148.29 
148.21 
148.13 
148.05 

+  0.78 
0.78 
0.76 
0.70 

9.999401 1 
9-9995275 
9-9996534 
9-9997786 

+52.8 
52.6 

52.4 
52.1 

23    34   20.50 
23    30    24.59 
23    26    28.68 
23    22    32.78 

32 

91 

II   18  58.8 

18  29.9 

147.96 

+  0.61 

9.999903a 
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23    18    36.87 
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GREENWICH  MEAN  TIME. 

g 

THE  MOON'S 

1 

1 
■s 

1 

SBlfIDIAllBTB& 

HORIZONTAL  PARALLAX. 

UPPBR  TRANSIT. 

AGS. 

Noon. 

Iddaicht 

Moon. 

Dlff.  for 
xHoar. 

Midnight 

DilLfOr 
I  Hoor. 

Meridian  of 
Greenmch. 

Diff.  for 
X  Hour. 

Noon. 

I 
a 
3 

t      » 
16  46.7 
16  43.8 

16  35-9 

1        m 

16  45.9 
16  40.4 
16  30.3 

r        m 

61  a8.o 
61  17.7 
60  48.4 

m 

0.00 

-0.84 

1.56 

t         m 

61  25.4 
61     5.2 
60  27.8 

• 

-0.43 

1.22 
2.85 

h      m 

0  6.6 
z      I.O 

1  55-4 

m 

2.28 

.     2.26 
2.27 

d 

0.0 

1.0 

a.o 

4 
5 
6 

16  23.8 
16    9.2 
15  53-6 

16  16.7 

16  1.4 

15  45-8 

60    4.1 
59  10.4 
58  13-0 

-2.07 

a-34 
2.38 

59  38.0 
58  41 -8 
57  44-6 

-2.23 

a.39 

a-34 

a  S0.3 

3  45-7 

4  41-3 

2.31 
2.32 
2.32 

3-0 

4.0 

5-0 

7 
8 

9 

15  38.3 

15  243 
15  12.1 

15  311 
15  17.9 
15    6.9 

57  16.9 
56  25.4 
55  40-9 

-a.25 
2.00 
1.69 

56  50.4 
56     2.2 
55  21.7 

-2. 14 
1.85 
1.52 

5  36.5 

6  30.4 

7  22.2 

2.28 

2.2X 
2.XZ 

6.0 
7.0 
8.0 

10 

II 

12 

15    2.2 
14  54.6 
14  49.1 

14  58.1 
14  51.6 
14  47.1 

55    4-5 
54  36.4 
54  16.3 

-1-34 

I.OO 

0.68 

54  49-4 
54  25.3 
54    90 

-1.17 
0.84 
0.53 

8  11.4 

8  58.0 

9  42.3 

2.00 
1.89 
X.80 

9.0 
1 0.0 
1 1.0 

13 
15 

14  45.6 

14  43-9 
14  43.8 

14  44.6 
14  43-7 
14  44-3 

54    3.5 
53  57.3 
53  57-0 

-0.39 
-0.13 
+0.10 

53  59-6 
53  56.4 
53  58.8 

-0.25 
-0.01 

+0.2X 

10  24.8 

11  6.2 
II  47.1 

X.74 
I.7X 
I.7X 

12.0 
13.0 
14.0 

i6 

17 
i8 

14  45.2 
14  48.0 
14  521 

14  46.4 
14  49.8 
14  54-7 

54    2.0 
54  ".I 
54  27.2 

+0.31 
0.52 
0.74 

54    6-4 
54  19-0 
54  36-7 

+0.42 
0.63 
0.85 

12  28.4 

13  10.6 
13  54-6 

1-73 
X.79 
1.88 

15.0 
16.0 
17.0 

19 

20 
21 

14  57-6 

15  4-7 
15  134 

15     1.0 
15    8.8 

15  18.4 

54  47.6 

55  13.6 
55  45.5 

+0.96 
X.20 
x-45 

54  59-8 

55  28.8 

56  3.8 

+1.08 

1-33 
X.58 

14  40.8 

15  29.6 

16  21. 1 

1.98 
2.09 
2.19 

18.0 
19.0 
20.0 

22 

23 
24 

15  23.7 
15  35-6 
15  48.7 

15  29.5 
15  42.1 

15  55-6 

56  23.5 

57  7.2 
57  55-3 

+X.70 
X.92 
2.07 

56  44-7 

•  57  30.8 

58  20.4 

+1.82 
2.00 
2.Z0 

17  14.7 

18  9.8 

19  5-4 

2.27 
2.31 
2.32 

21.0 
22.0 
23.0 

25 
26 

27 

16    2.5 
16  15.9 
16  27.8 

16    9.3 
16  22.1 
16  32.8 
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59  35-1 

60  18.8 

4-2.  zo 

1.96 
1.63 

59  10.8 

59  58-0 
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1.82 
1.38 

20    0.8 

20  55-5 

21  49.6 

2.29 
2.27 
2.25 

24.0 
25.0 
26.0 

28 

29 
30 

31 

16  36.8 
16  41.7 
i6  41.5 
16  36.2 

i6  39-8 
16  42.2 

16  39-5 
16  31.7 

60  51.9 

61  9.7 
61     9.1 
60  49.5 

4-Z.08 

4^>.37 

-0.42 

Z.18 

61     2.9 
61  11.8 
61     1.6 
60  33.2 

+0.74 

-0.03 

o.8z 

X.52 

22  43.5 

23  37.8 
6 

0  33.1 

2.25 
2.28 

2.33 

27.0 

28.0 

29.0 

0.6 

32 

16  26.3 

16  19.9 

60  13.1 

-1.80 

59  49-9 

-2.03 

I  29.5 

2.37 

1.6 

42 


MARCH,  1900. 


V. 


GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION, 

Hour. 

Right 

Difr.for 

Declinadoa 

X>ifF.for 

Hoar. 

Right 

Difffor 

Decliiutioa 

Diff-for 

Ascensfoa 

z  Minnte. 

I  Minate. 
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TF 

rURSD. 
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" 
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0 

22 
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14.699 

0 
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I 

22 
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a, 3588 
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14.716 

I 
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3.3543 

8  51  .41-1 

13.396 

2 

22 
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14.731 

2 
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3 

22 
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3 
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9  18  20.3 
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4 

22 
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14.755 

4 
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3.3563 

9  31  33.6 

13.185 

5 

22 

53  26.73 

a.  355a 

I  40  19.7 

14.764 

5 

0  46  13.73 

3.3569 

9  44  42.5 

13.113 

6 

22 

55  48.02 

a.S544 

I  25  33.6 

14.773 

6 

0  48  35.17 

3.3577 

9  57  47.0 

13.037 

7 

22 

58     9.26 

a. 3537 

I  10  47.0 

14.779 

7 

0  50  56.66 

33585 

10  10.  46.9 

12.96X 

8 

23 

0  30.46 

3.3530 

0  56    0.1 

14.783 

8 

0  53  18.19 

3.3593 

10  23  42.3 

12.883 

9 

23 

2  51.62 

a. 3583 

0  41  13.1 

14.784 

9 

0  55  39.77 

2.360Z 

10  36  32.9 

12.803 

lO 

23 

5  12.74 

a.  35x7 

0  26  26.0 

X4.784 

10 

0  58     1.40 

3:3609 

10  49  18.7 

12.723 

II 

23 

7  33.82 

a.35xo 

S.  0  II  39.0 

14.78a 

II 

I    0  23.08 

a.  3617 

II     I  59.7 

12.64a 

12 

23 

9  54.86 

3.3504 

N.  0     3     7.9 

14.779 

12 

I     2  44.81 

3.3626 

II  14  35.7 

13.558 

13 

23 

12  15.87 

a. 3499 

0  17  54.5 

14.774 

13 

I     5    6.59 

3.3^5 

II  27     6.7 

13.473 

14 

23 

14  36.85 

a.  3494 

0  32  40.8 

14.767 

14 

I     7  28.43 

a.  3644 

II  39  32.5 

13.387 

15 

23 

16  57.80 

a.  3489 

0  47  26.6 

14.757 

15 

I     9  50.32 

a.  3653 

II  51  53.2 

Z2.300 

i6 

23 

19  18.72 

a.  3485 

I      2   II. 7 

14.747 

16 

I  12  12.26 

S.366Z 

12     4     8.6 

13.218 

17 

23 

21  39.62 

a.  3481 

I  16  56.2 

14.734 

17 

I  14  34.25 

3.3670 

12  16  18.6 

12.128 

i8 

23 

24    0.49 

a. 3477 

I  31  39.8 

14.719 

18 

I  16  56.30 

3.3679 

12  28  23.2 

Z2.O3O 

19 

23 

26  21.35 

3.3475 

I  46  22.5 

14.703 

19 

X  19  18.40 

3.3688 

12   40   22.2 

n.938 

20 

23 

28  42.19 

a.  347*. 

2     I     4.1 

14.684 

20 

I    21   40.56 

3.3698 

12   52    15.7 

11.845 

21 

23 

31     3.01 

3.3469 

2  15  44.6 

14.664 

21 

I    24      2.78 

3.3707 

13     4     3.6 

11.750 

22 

23 

33  23.82 

3.3467 

2  30  23.8 

14.643 

22 

I    26   25.05 

3.3717 

13  15  45/7 

".653 

23 

23  35  44.62 

3.3466 

N.  2  45     1.7 

14. 619 

23 

I    28  47.38 

3.3736 

N.13  27  22.0 

11.557 

I 
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0 

23 

38     5.41 

3.3464 

N.  2  59  38.1 

14.593 

0 

I  31   9.76 

3.3735 

N.13  38  52.5 

11.458 

I 

23 

40  26.19 

3.3463 

3  14  12.9 

14.566 

I 

I  33  32.20 

3.3744 

13  50  17.0 

11. 358 

2 

23 

42  46.97 

a.  3463 

3  28  46.0 

14.537 

2 

I  35  54.69 

3.3753 

14     I  35.5 

11.258 

3 

23 

45     7.75 

3.3463 

3  43  17.3 

14.506 

3 

I  38  17.24 

3.3763 

14    12  48.0 

11.157 

4 

23  47  28.53 

3.3463 

3  57  46.7 

14.473 

4 

I  40  39.85 

3.377a 

14   23    54.3 

11.053 

5 

23 

49  49.31 

3.3463 

4  12  14.1 

14.439 

5 

I  43     2.51 

3.3781 

14  34  54.4 

10.949 

6 

23 

52  10.09 

3.3464 

4  26  39.4 

14.403 

6 

I  45  25.22 
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14  45  48.2 

10.844 

7 

23 

54  30.88 

3.3466 

4  41     2.4 

14.364 

7 

I  47  47.99 

3.3799 

14  56  35.7 

10.738 

8 

23 

56  51.68 

3.3467 

4  55  23.1 

14.335 

8 

I  50  10.81 

2.3808 

15     7  16.8 

10.631 

9 

23 

59  12.49 

3.3469 

5     9  41.4 

14.383 

9 

I  52  33.69 

t.3817 

15  17  51.4 

10.522 

lO 

0 

I  33.31 

3.3473 

5  23  57.1 

14.340 

10 

I  54  56.62 

8.3826 

15  28  19.^ 

10.414 

II 

0 

3  54.15 
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5  38  10.2 

14.196 

II 

I  57  19.60 

2.3834 

15  38  41.1 

10.305 

12 

0 

6  15.00 

a. 3477 

5  52  20.6 

14.149 

12 

I  59  42.63 

3.3843 

15  48  56.1 
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13 

0 

8  35.87 

3.3480 

6     6  28.1 
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13 

2     2     5.72 

3.3853 

15  59     4.3 

10. 082 

14 

0 

10  56.76 

3.3483 

6  20  32.7 

14.053 

14 

2     4  28.85 

3.3859 

16     9     5.9 

9.969 

15 

0 

13  17.67 

3.3487 

6  34  34.3 

14.000 

15 

2     6  52.03 

a.3867 

16  19    0.6 

9.854 

i6 

0 

15  38.61 

3.349a 

6  48  32.7 

13.946 

16 

2     9  15.26 

a. 3875 

16  28  48.4 

9.740 

17 

0 

17  59.58 

3.3497 

7     2  27.8 

13.893 

17 
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a.  3882 
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i8 

0 
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18 

2   14      1.85 

3.3890 

16  48     3.4 
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19 

0 

22  41.59 

3.3506 

7  30     8.1 

13.777 

19 

2    16    25.21 

8.3897 

16  57  30.5 
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20 

0 
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3.35X1 
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13.717 

20 

2    18   48.62 

8.3905 
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21 

0 

27  23.72 

3.3517 
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13.657 

21 
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3.3913 
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22 

0 
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13.594 

22 
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3.3917 
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23 

0 

32     5.99 
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13.539 

23 
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8.916 

24 

0 
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GREENWICH  MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 
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9-5*7 

17 

21 

59  46.20 

3.3314 

7     2  12.7 

13.6*7 

i8 

20     9  14.43 

a. 3766 

16  19  37.5 

9.639 

18 

22 

2     6.07 

3.33x0 

6  48  33.5 

X3-679 

19 

20  II  36.99 

a. 3755 

16     9  55.8 

9.750 

19 

22 

4  25.92 

a.  3306 

6  34  51.2 

13.730 

20 

20  13  59.49 
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a.  3489 

II  46  28.4 

13.101 

19 

23 

0  19.59 
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98S4 

lO 

Sun 

W. 

116     2  41 

SS16 

117  26  22 

S338 

118  49  50 

3348 

120  13     6 

3358 

Venus 

W. 

75  53  55 

3376 

77  16  39 

3386 

78  39  II 

3396 

80     I  32 

3405 

a  Arietis 

W. 

70     5  57 

8968 

71  36  50 

•977 

73     7  52 

9985 

74  38     3 

9993  1 

Aldebaran 

W. 

37  lo  32 

9999 

38  40  46 

3004 

40  10  54 

3009 

41  40  55 

30x4  1 

Regulu9 

E% 

42  59  20. 

997S 

41  28  36 

8986 

39  58     6 

9998 

38  27  52 

,30x0 

Spica 

E. 

96  48  ,  6 

9937 

95  16  34 

9946 

93  45  13 

9955 

92  14    4 

9963 

ZI 

Sun 

W. 

.127     6  45l 

3403 

128  28  59 

34" 

129  51     3 

34^9 

131  12  58 

3496 

Venus 

W. 

86  50  51 

3446 

88  12  16 

3459 

89  33  33 

3459 

90  54  43 

S465 

a  Arietis 

W. 

82     8  14 

3030 

83  37  50 

S036 

85     7  18 

3043 

86  36  38 

3050 

Aldebaran 

W. 

49     9  22 

3040 

50  38  45 

3046 

52    8     I 

3050 

53  37  12 

3054 

xiy. 
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GREENWICH  MEAN  TIMB. 

LUNAR  DiSTANCSa 

ii 

Name  ltd  Dirtcdon 

Midnight 

P.L. 
of 

XVh. 

P.L. 
of 

XVHIfc- 

P.L 

of 

XXIiw 

P.L 

of 

s- 

of  Object 

Wff. 

Dm. 

DifE. 

Diit 

•     f     » 

m        »        m 

•          f          w 

•        f        l» 

a 

Sun 

W. 

22    17      6 

Mn 

24    0     8 

9419 

25  43  15 

9419 

27  26  22 

9499 

Aldebaran 

£. 

65  20  31 

9044 

63  28     6 

ao55 

61  35  57 

.      90^ 

59  44     7 

9079 

Pollux 

E. 

107  18     2 

9080 

105  26  32 

9089 

103  35  16 

9099 

loi  44  15 

9109 

3 

Sun 

W. 

36     0     6 

«466 

37  42     7 

•478 

39  23  51 

9491 

41     5  17 

9504 

Aldebaran 

£. 

50  30  12 

ax55 

48  40  36 

9x71 

46  51  25 

91I9 

4S     2  41 

PoUux 

E. 

9a  33  35 

M73 

90  44  27 

9I«8 

88  55  42 

9993 

87     7  X9 

99X8 

4 

Sun 

W. 

49  a?  16 

SI58S 

51     6  32 

9609 

52  45  24 

9691 

54  23  51 

9639 

Aldebaran 

E. 

36    6  27 

3316 

34  20  51 

3340 

32  35  50 

9366 

30  51  26 

9399 

Pollux 

£. 

78  II  31 

^06 

76  25  40 

9384 

74  40  15 

il343 

72  55  x8 

9369 

Regulus 

£. 

115     I  18 

•163 

"3  14  24 

9980 

"I  27  55 

9997 

109  41  51 

93x4 

5 

Sun 

W. 

62  29  48 

«735 

64     5  42 

9733 

65  41  II 

9773 

67  16  14 

9799 

Venus 

W. 

23     7  17 

9888 

24  41     9 

9849 

26  14  42 

98S7 

27  47  56 

9873 

PoUux 

£. 

64  17  38 

M6i 

62  35  34 

948s 

60  53  59 

9306 

59  12  54 

9597 

Regulns 

£. 

IQO  57  59 

9405 

99  14  31 

9494 

97  31  30 

9449 

95  48  55 

9460 

6 

Sun 

W. 

75     5     8 

a69i 

76  37  39 

9909 

78     9  46 

9998 

79  41  29 

9947 

Venus 

W. 

35  28  50 

4958 

36  59  56 

9976 

38  30  39 

9994 

40    0  59 

30x1 

Pollux 

E. 

50  55    4 

•640 

49  17     4 

9663 

47  39  35 

9»7 

46     2  38 

9711 

Regulus 

E. 

87  22  29 

ajsa 

85  42  28 

9371 

84     2  53 

9389 

82  23  43 

9606 

7 

Sun 

W. 

87  14  II 

3039 

88  43  35 

3056 

90  12  38 

3973 

91  41  20 

309X 

Venus 

W. 

47  27  15 

3o» 

48  55  26 

3x16 

50  23  16 

3X33 

51  50  46 

3148 

oArietis 

W. 

39     I     2 

V47 

40  36  39 

9758 

42  12     2 

V70 

43  47     9 

8789 

PoUux 

E. 

38     6  15 

9843 

36  32  45 

9875 

34  59  54 

9996 

33  27  43 

9939 

Regulus 

E. 

74  13  46 

aisja 

72  36  56 

9709 

71     0  88 

97i5 

69  24  22 

8741 

8 

Sun 

W. 

98  59  48 

S171 

100  26  32 

3186 

loi  52  59 

3990 

103  19     8 

38X5 

Venus 

W. 

59     3  30 

3S16 

60  29     8 

3949 

61  54  28 

3983 

63  19  32 

3969 

a  Arietis 

W. 

51  38  50 

■84s 

53  12  24 

9854 

54  45  42 

9866 

56  18  44 

9877 

Regulus 

£. 

61  29     2 

98x8 

S9  54  57 

9833 

58  21  12 

9847 

56  47  45 

9860 

9 

Sun 

W. 

no  25  46 

S98z 

III  50  20 

3993 

113  14  40 

S3A4 

114  38  47 

3315 

Venus 

W. 

70  20  58 

3333 

71  44  32 

334S 

73     7  52 

3336 

74  30  59 

3365 

a  Arietis 

W. 

64    0  28 

9130 

65  3«    9 

9940 

67     3  37 

9M0 

68  34  53 

9939 

Aldebaran 

W. 

31     8  43 

996a 

32  39  18 

9986 

34    9  48 

9990 

35  40  13 

9995 

Regulus 

£. 

49     4  48 

9907 

47  33     3 

9939 

46     I  33 

995X 

44  30  19 

2963 

Spica 

£. 

102  56  22 

•896 

loi  23  58 

9907 

99  51  48 

my 

98  19  51 

«99r 

lO 

Sun 

W. 

121  36  II 

3367 

122  59    5 

3377 

124  21  48 

3386 

125  44  21 

3393 

Venus 

W. 

81  23  43 

3414 

82  45  44 

3493 

84     7  35 

3431 

85  29  17 

3438 

a  Arietis 

W. 

76     8  «4 

3001 

77  38  35 

3009 

79     8  37 

30x6 

80  38  30 

3093 

Aldebaran 

W. 

43  10  50 

3090 

44  40  38 

3096 

46  10  19 

3^1 

47  39  53 

3035 

Regulus 

E. 

36  57  52 

3089 

35  28     6 

3034 

33  58  35 

3047 

32  29  21 

3059 

Spica 

£. 

90  43     5 

•97« 

89  12  17 

9980 

87  41  39 

9987 

86  II  10 

9994 

II 

Sun 

W. 

132  34  45 

3439 

133  56  25 

3440 

135  17  56 

3447 

136  39  20 

3454 

Venus 

W. 

92  15  46 

3471 

93  36  43 

3476 

94  57  33 

348X 

96  18  18 

3487 

a  Arietis 

w. 

88     S  52 

3033 

89  34  59 

3059 

91     3  59 

3064 

92  32  53 

3068 

Aldebaran 

W. 

55    6  18 

3039 

56  35  18 

3069 

58     4  14 

3966 

59  33     5 

3069 

52 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

k 

Name  and  Direction 

Noon. 

P.L. 
of 

Ulh. 

P.L. 

of 

Vlh. 

P.L. 

of 

IXi»- 

P.L. 

of 

^ 

of  Object. 

Diff. 

Diff. 

Diff. 

Diff. 

•     »     •» 

0       »       • 

«      •     •» 

•                    m 

XI 

Spica 

E. 

84  40  50 

3001 

83  10  39 

3006 

8x  40  36 

3014 

80     10    41 

3090 

Jupiter 

£. 

132  45  18 

3019 

131  15  29 

50S15 

129  45  47 

3Q3X 

128     16     13 

3037 

12 

Venus 

W. 

97  38  57 

349X 

98  59  31 

3496 

100    20      0 

3499 

loi  40  25 

350a 

a  Arietis 

W. 

94     I  42 

3073 

95  30  25 

3077 

96  59     3 

3080 

98  27  37 

3084 

Aldebaran 

W. 

61     I  52 

3073 

62  30  35 

3077 

63  59  13 

3079 

65  27  48 

308a 

Pollux 

W. 

20  46  21 

355a 

22     5  48 

3497 

23  26  16 

345X 

24  47  35 

34xa 

Spica 

E. 

72  42  45 

30*5 

71  13  28 

3048 

69  44  15 

305a 

68  15     7 

3056 

Jupiter 

E. 

120  50     0 

3060 

119    21      2 

3065 

117  52     9 

3068 

116  23  20 

3070 

13 

Venus 

W. 

108  21  39 

3516 

109  41  45 

3518 

III     I  49 

35x9 

112    21    52 

35ax 

Aldebaran 

W. 

72  50    0 

3091 

74  18  20 

3093 

75  46  37 

3095 

77  14  53 

3096 

Pollux 

W. 

31  43  17 

3a89 

33     7  41 

3274 

34  32  23 

3a6x 

35  57  20 

3249 

Spica 

E. 

60  50  24 

3069 

59  21  37 

307« 

57  52  53 

3073 

56  24  10 

3074 

Antares 

E. 

106  19  55 

3078 

104  51  18 

3079 

X03  22  43 

3080 

loi  54    9 

308a 

Jupiter 

E. 

109     0     8 

3083 

107  31  38 

3085 

X06     3  10 

3086 

104  34  43 

3087 

Saturn 

E. 

132  35  41 

3085 

131     7  13 

3087 

X29  38  48 

3088 

128  10  24 

3090 

14 

Venus 

W. 

119     I  47 

35«5 

120  21  44 

3584 

I2X    41    42 

35a4 

123     I  40 

3524 

Aldebaran 

W. 

84  35  56 

3099 

86     4     7 

305JB 

87  32  19 

3098 

89     0  31 

3098 

Pollux 

W. 

43     5     6 

3906 

44  31     8 

3X9» 

45  57  18 

3193 

47  23  36 

3x88 

Spica 

E. 

49     0  58 

3079 

47  32  23 

3079 

46     3  48 

3079 

44  35  13 

3079 

Jupiter 

E. 

97  12  51 

3091 

95  44  30 

3091 

94  16     9 

3090 

92  47  47 

3090 

Saturn 

E. 

120  48  43 

309a 

1x9  20  25 

309a 

117  52     6 

3093 

116  23  47 

309a 

15 

Aldebaran 

W. 

96  21  38 

3094 

97  49  55 

3093 

99  18  13 

309X 

100  46  33 

3090 

Pollux 

W. 

54  36  38 

3x63 

56     3  32 

3158 

57  30  31 

3x53 

58  57  36 

3149 

Spica 

E. 

37  12  13 

3077 

35  43  35 

3077 

34  14  57 

3075 

32  46  17 

3073 

Antares 

E. 

82  43  46 

3081 

81  15  13 

3080 

79  46  39 

3078 

78  18     3 

3076 

Jupiter 

E. 

85  25  47 

3085 

83  57  19 

3084 

82  28  50 

3083 

81     0  x8 

3080 

Saturn 

E. 

109     2     4 

3087 

X07  33  39 

3087 

106     5  13 

3085 

104  36  45 

308a 

x6 

Pollux 

W. 

66  14  15 

3149 

67  41  50 

3x24 

69     9  30 

3xao 

70  37  15 

SX16 

Regulus 

W. 

29  II  54 

3X39 

30  39  28 

3iax 

32     7  12 

3xxa 

33  35     7 

3105 

Antares 

E. 

70  54  28 

3067 

69  25  38 

3065 

67  56  45 

306a 

66  27  49 

3059 

Jupiter 

E. 

73  37     2 

3069 

72     8  14 

3066 

70  39  23 

3063 

69  10  27 

3060 

Saturn 

E. 

97  13  47 

307a 

95  45     3 

3069 

94  16  16 

3066 

92  47  25 

3063 

a  Aquilae 

E. 

121     8     8 

3687 

"9  51     7 

3»5 

"8  33  43 

3646 

"7  15  58 

3626 

17 

Pollux 

W. 

77  57  17 

3095 

79  25  33 

3090 

80  53  55 

3085 

82  22  23 

3081 

Regulus 

W. 

40  56  52 

3071 

42  25  37 

3065 

43  54  29 

3059 

45  23  29 

3053 

Antares 

E. 

59     2  15 

3044 

57  32  57 

3041 

56     3  35 

3037 

54  34     8 

3P34 

Jupiter 

E. 

61  44  51 

30*3 

60  15  31 

3039 

58  46     6 

3034 

57  16  35 

3030 

Saturn 

E, 

85  22  II 

3046 

83  52  55 

304a 

82  23  34 

3038 

80  54     8 

3034 

a  Aquilae 

E. 

no  42  27 

3547 

109  22  55 

3534 

108     3     8 

35ax 

106  43     7 

3509 

x8 

Pollux 

W. 

89  46     6 

3057 

91  15     8 

305a 

92  44  17 

3046 

94  13  33 

3040 

Regulus 

w. 

52  50  21 

30W 

54  20     6 

3017 

55  49  58 

3009 

57  19  59 

3003 

Antares 

E. 

47     5  47 

3014 

45  35  52 

301 X 

44     5  53 

3006 

42  35  48 

3001 

Jupiter 

E. 

49  47  37 

3005 

48  17  31 

3001 

46  47  19 

•995 

45  17    0 

9989 

Saturn 

E. 

73  25  35 

3009 

71  55  34 

3004 

70  25  26 

9998 

68  55  XI 

9993 

a  Aquilae 

E. 

99  59  54 

3457 

98  38  42 

3447 

97  17  19 

3438 

95  55  46 

343X 

XVL 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L 

P.L. 

P.L. 

PL. 

Name  and  Direction 

Midnight 

of 

XVb. 

of 

XVIII»». 

of 

XXIh. 

of 

^ 

of  Object 

Diit 

Diff. 

DiflE. 

Diff. 

o          >          m 

e        t        M 

e           •           *r 

•                       m 

II 

Spica 

£. 

78  40  53 

3oa6 

77  "  12 

3Q30 

75  41  37 

3035 

74  12     8 

3040 

Jupiter 

E. 

126  46  46 

3043 

125  17  26 

3047 

123  48  12 

305a 

122  19     3 

3056 

12 

Venus 

W. 

103     0  47 

3506 

104  21     5 

3509 

105  41  19 

351a 

107     I  30 

35x4 

a  Arietis 

W. 

99  56     6 

30S8 

loi  24  30 

3091 

102  52  50 

3094 

104  21     7 

3096 

Aldebaran 

W. 

66  56  20 

30B4 

68  24  49 

3087 

69  53  15 

3089 

71  21  38 

3090 

Pollux 

W. 

26     9  38 

3378 

27  32  20 

3350 

28  55  34 

33a7 

30  19  14 

3307 

Spica 

E. 

66  46     3 

30» 

65  17     3 

3062 

63  48     7 

3065 

62  19  14 

3067 

Jupiter 

E. 

114  54  34 

3074 

"3  25  53 

3077 

I"  57  15 

3079 

no  28  40 

3088 

13 

Venus 

W. 

"3  41  53 

35M 

"5     I  53 

35«4 

116  21  51 

35a4 

117  41  49 

3Sa4 

Aldebaran 

W. 

78  43     7 

3097 

80    II    20 

3097 

81  39  33 

3098 

83     7  45 

3099 

Pollux 

W. 

37  22  31 

3S39 

38  47  54 

3230 

40  13  28 

saax 

41  39  12 

38X3 

Spica 

E. 

54  55  29 

307« 

53  26  50 

3077 

51  58  12 

3078 

50  29  35 

3078 

Antares 

E. 

100  25  37 

Sote 

98  57     6 

3083 

97  28  36 

S084 

96    0     7 

3084 

Jupiter 

E. 

103     6  18 

3089 

loi  37  55 

3090 

100     9  33 

309X 

98   41    12 

S09X 

Saturn 

E. 

126  42     2 

309X 

125  13  41 

3091 

123  45  21 

3098 

122    17      2 

309a 

14 

Venus 

W. 

124  21  38 

35«3 

125  41  37 

35aa 

127     I  37 

35M 

128   21    38 

35x9 

Aldebaran 

W. 

90  a8  43 

3097 

91  56  56 

3097 

93  25     9 

3096 

94  53  23 

3096 

Pollux 

W. 

48  50    0 

3x8a 

50  16  31 

3x78 

51  43     7 

3x7a 

53    9  50 

3x68 

Spica 

E. 

43     6  38 

3079 

41  38     3 

3078 

40     9  27 

3078 

38  40  50 

3078 

Jupiter 

E. 

91   19  25 

3089 

89  51     2 

3088 

88  22  39 

3087 

86  54  14 

S066 

Saturn 

E. 

114  55  28 

909X 

113  27     8 

3091 

III  58  48 

309X 

no  30  27 

3089 

15 

Aldebaran 

W. 

102  14  55 

3089 

103  43  18 

3087 

105  II  44 

3085 

106  40  12 

3083 

Pollux 

W. 

60  24  46 

3145 

61  52     I 

3x4a 

63  19  20 

3x37 

64  46  45 

3x33 

Spica 

E. 

31  17  35 

3073 

29  48  52 

307a 

28  20     8 

3070 

26  51  22 

3069 

Antares 

E. 

76  49  24 

3075 

75  20  44 

3073 

73  52     I 

307X 

72  23  16 

S069 

Jupiter 

E. 

79  3^  44 

3078 

78     3     7 

3076 

76  34  28 

3074 

75     5  46 

307a 

Saturn 

E. 

103     8  14 

3081 

loi  39  41 

3079 

100  II     6 

3077 

98  42  28 

3074 

i6 

Pollux 

W. 

72     5     5 

311a 

73  33     0 

S108 

75     I     0 

3x03 

76  29     6 

3099 

Regulus 

W. 

35     3  " 

3097 

36  31  24 

3091 

37  59  45 

3084 

39  28  15 

3078 

Antares 

E. 

64  58  49 

3Q56 

63  29  4^ 

S053 

62     0,40 

3050 

60  31  29 

3047 

Jupiter 
Saturn 

E. 

67  41  28 

3056 

66  12  25 

3053 

64  43  18 

3050 

63  14     7 

3046 

E. 

91  18  30 

3060 

89  49  32 

3Q56 

88  20  29 

3053 

86  51  22 

3050 

aAquilas 

E. 

115  57  52 

3609 

114  39  27 

339« 

113  20  44 

3576 

112     I  44 

3561 

I? 

Pollux 

W. 

83  50  56 

3076 

85  19  35 

307a 

86  48  19 

3067 

88  17    9 

3068 

Regulus 

W. 

46  52  36 

3047 

48  21  51 

304X 

49  51   13 

3034 

51  20  43 

3088 

Antares 

E. 

53     4  37 

3030 

51  35     2 

3086 

50     5  22 

3083 

48  35  37 

30x8 

Jupiter 

E. 

55  46  59 

3035 

54  17  17 

3oai 

52  47  30 

30x6 

51  17  37 

3010 

Saturn 

E. 

79  24  37 

3089 

77  55     0 

3085 

76  25  18 

3080 

74  55  30 

30x4 

a  Aquilas 

E. 

105  22  53 

3497 

104     2  26 

3487 

102  41  47 

3476 

loi  20  56 

3466 

i8 

Pollux 

W. 

95  42  55 

3035 

97  12  24 

3030 

98  41  59 

3085 

100  II  41 

3019 

Regulus 

W. 

58  50     8 

a997 

60  20  25 

9990 

61  50  50 

9983 

63  21  24 

8976 

Antares 

E. 

41     5  37 

8998 

39  35  22 

9993 

38     5     I 

8989 

36  34  35 

2985 

Jupiter 

E. 

43  46  34 

3984 

42  16     I 

8977 

40  45  20 

a97X 

39  14  31 

8965 

Saturn 

E. 

67  24  50 

2988 

65  54  22 

8981 

64  23  46 

a975 

62  53     2 

a969 

o  Aquilas 

E. 

94  34     4 

3433 

93  12  14 

3415 

91  50  15 

3409 

90  28     9 

3408 
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XVIL 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

5* 

Name  asd  Direction 
of  Object 

Noon. 

P.L. 

of 
DiflL 

Illh. 

P.L. 

of 
Diff. 

Vlh. 

P.L. 

of 

Diff. 

IXh. 

P.L. 

of 
Diff. 

e        »        M 

•       t      t 

•           »• 

e                 f. 

19 

Pollux 
Regulus 
Jupiter 
Saturn 
a  Aquilas 

W. 
W. 
E. 
E. 
E. 

loi  41  31 
64  52     7 
37  43  34 
6x  22  10 

89     5  55 

30x3 
9969 

«9Ga 

3396 

103    II   28 
66  22  58 
36  12  29 
59  51   10 
87  43  34 

3007 
996a 

9959 
a955 
3390 

X04  41  32 
67  53  58 
34  41   16 
58  20     I 
86  21     6 

300X 
3954 
8945 
9948 
3385 

106    II    44 

69  25     8 
33     9  54 
56  48  43 
84  58  32 

•995 

9946 
8937 
•940 
3379 

20 

Regulus 
Spica 
Saturn 
a  Aquilae 
Mars 

W. 
W. 
E. 
E. 
E. 

77  3  28 
23     0  14 
49     9  48 

78  4  21 
119  50  43 

9905 

agoz 
e9ox 

3339 
3906 

78  35  40 
24  32  32 
47  37  30 
76  41  18 
118  24  41 

9898 
989X 
«893 
3358 
3X95 

80     8     2 

26     5     3 

46     5     2 

75  18  13 

116  58  26 

9888 

9680 
eB83 
3355 
3x85 

81  40  36 
27  37  48 
44  32  22 
73  55     5 
"5  31  59 

9878 
9870 
•874 
3353 
S174 

21 

Regnlus 

Spica 

Saturn 

a  Aqiiilae 

Mars 

Sun 

W. 
W. 
E. 
E. 
E. 
E. 

89  26  31 

35  24  48 

36  45  59 
66  59  15 

X08  16  31 

122   32      6 

1899 
38x8 
iSas 
3357 
SXZ9 
3191 

91     0  21 
36  58  53 
35  12     4 
65  36     9 
106  48  45 
121     5  46 

9818 
9806 

98x5 
33«o 
3x07 
3x78 

92  34  25 
38  33  n 
33  37  55 
64  13     6 
105  20  44 
119  39  II 

9806 

•795 
«8o4 
3364 
3095 

3x67 

94     8  43 
40     7  47 
32     3  32 
62  50     8 
103  52  29 
118  12  22 

•797 
9783 
979a 
3369 
3083 
3x53 

22 

Spica 
a  Aquilse 
Mars 
Sun 

W. 
E. 
E. 
E. 

48     4  33 

55  57  23 

96  27  23 

no  54  17 

34«> 
30x8 
3087 

49  40  43 

54  35  29 

94  57  33 

109  25  51 

97x0 
3435 
3005 
307a 

51   17  10 

53  ^3  52 

93  27  27 

107  57     7 

9696 

3454 
999X 

3058 

52  53  55 

51  52  36 

91  57     3 

106  28     6 

9684 
3473 
•977 
3043 

23 

Spica 
a  Aquilae 
Mars 

Sun 

W. 
E. 
E. 
E. 

61     2  12 
45  13  32 
84  20  33 
98  58  25 

96x3 
3649 
•904 
9966 

62  40  49 

43  55  43 
82  48  19 

97  27  30 

t599 
369a 

9888 
9951 

64  19  46 
42  38  47 
8x   15  45 
95  56  16 

9584 
3748 
1873 
«935 

65  59     3 
41  22  51 
79  42  51 
94  24  41 

•569 

38x4 
•857 
•9x9 

24 

Spica 
Jupiter 
Mars 
Sun 

W. 
W. 
E. 
E. 

74  20  43 
25  52  27 
71  53  15 
86  41  35 

9492 
«497 
8777 
«835 

76     2     8 

27  33  45 
70  18  17 

85    7  53 

«47« 
•481 
9769 
98x8 

77  43  55 
29  15  25 
68  42  59 

83  33  49 

9460 
•464 
2745 
98or 

79  «6     5 
30  57  29 
67     7  19 
81  59  23 

•444 
•448 
9798 
•785 

25 

Spica 

Jupiter 

Saturn 

Mars 

Sun 

W. 
W. 
W. 
E. 
E. 

88     2  34 
39  33  38 
15  47  33 
59     3  30 
74     X  34 

1364 
9366 

«375 
9648 
9698 

89  47     I 
41   18     2 

17  31  44 
57  25  40 
72  24  51 

1346 
S349 
1359 
9639 
9681 

91  31  51 
43     2  50 
19  16  17 

55  47  29 
70  47  46 

433a 
«333 
«344 
-96x6 
»fi65 

93  17     4 
44  48     I 
21     I   13 
54     8  56 
69  10  19 

•3x5 
•3x7 
•3^7 
9601 
9648 

a6 

Jupiter 
Saturn 
Mars 
Sun 

W, 
W. 
E. 
E. 

53  39  48 
29  51  54 
45  51     4 
60  57  20 

1938 
9947 
9530 
9366 

55  27  19 
31  39  12 
44  10  32 
59  17  39 

9993 
993X 

•5x7 

•55X 

57  15  12 

33  26  53 
42  29  42 
57  37  36 

9908 

99X6 

«504 
«535 

59     3  28 
35  14  57 
40  48  34 
55  57  12 

•X94 
9903 

•493 
9590 

27 

Jupiter 
Saturn 
Sun 

W. 
W. 
E. 

68  ID     5 

44  20  33 
47  30  13 

9X95 
9X34 
«454 

70     0  26 
46  10  41 
45  47  55 

9XX3 
9X93 
9443 

71  51     5 
48     I     7 

44     5  19 

9X0Z 
9XX0 
943X 

73  42     3 
49  51  52 
42  22  28 

9090 
•098 

949X 

28 

Jupiter 
Saturn 
Sun 

W. 
W. 
£. 

83     1     0 
59     9  46 
33  44  59 

9CMX 

9048 

«383 

84  53  31 
61     2     5 
32     X     0 

9039 
904X 
9380 

86  46  15 
62  54  36 
30  16  57 

9095 

•033 
•378 

88  39  II 

64  47  19 
28  32  so 

9017 
9096 
9378 

xvm. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

a* 

Name  and  Direction 
of  Object 

Midnight. 

P.L. 

of 

Diff. 

XVh. 

P.L. 

of 
Diff. 

XVIIIh. 

P.L. 

of 

Diff. 

XXIh. 

P.L. 

of 
Diff. 

e        f        •» 

•        »      •» 

•       .      «• 

0      »      • 

19 

1 

Pollux 
Regulus 
Jupiter 
Saturn 
a  Aquilae 

W. 
W. 
E. 
E. 
E, 

107  42     3 
70  56  28 
31  38  22 
55  17  15 
83  35  52 

9989 
8939 
9930 
2933 
3374 

109    12   30 
72    27    57 

30     6  41 

53  45  38 
82  13     6 

2982 
8931 
9934 
9936 

3370 

iio  43     5 
73  59  37 
28  34  52 
52  13  52 
80  50  16 

8975 
3933 
39x6 
3917 
33« 

112    13   48 
75  31  27 
27     2  52 
50  41  55 
79  27  21 

9967 
3914 
9907 
3909 

3363 

1  ao 

1 
1 
1 

Regulus 
Spica 
Saturn 
a  AquilaB 
Mars 

W. 
W. 
E. 
E. 

E. 

83  13  23 
29  10  45 

42  59  30 
72  31  55 

114     5  19 

S869 
9860 
a865 
3353 

3164 

84  46  22 

30  43  55 

41  26  26 

71     8  45 

112  38  27 

3860 
8849 
8855 
335a 
3x53 

86  19  32 
32  17  19 
39  53  xo 
69  45  34 
III  II  22 

3850 
9B38 
8845 
3353 
3x48 

87  52  55 
33  50  57 
38  19  41 
68  22  24 
109  44     3 

9840 
9838 
8835 
3354 
3X3X 

1 

1     ^^ 

1 

Regulus 

Spica 

Saturn 

a  Aquilae 

Mars 

Sun 

W. 
W. 
E. 
E. 
E. 
E. 

95  43  15 
41  42  37 
30  28  54 
61  27  16 
X02  23  59 
116  45  17 

8785 
8773 

2781 
3376 
3071 
3140' 

97  18     2 
43  17  42 
28  54     I 
60    4  32 
100  55  14 
115  17  56 

8775  i 
3760 
87«9- 
3384 
3058 
3X87 

98  53    3 
44  53     3 
27  18  53 
58  41  57 

99  26  13 
113  50  19 

8763 
8747 
8757 
3394 
3045 
3x14 

xoo  28  20 
46  28  40 
25  43  29 
57  19  33 
97  56  56 

112  22  26 

8750 
9735 
3746 
3406 
3033 
3X0X 

22 

Spica 
a  Aquilae 
Mars 
Sun 

W. 
E. 
E. 
E. 

54  30  57 

50  31  43 

90  26  22 

104  58  47 

1670 
3300 
2963 

3018 

56     8  17 

49  II  19 

88  55  23 

103  29     8 

9656 
3588: 
8948' 
3014 

57  45  56 

47  51  26 

87  24     5 

loi  59  13 

9649 
3560 
8933 
8099 

59  23  54 

46  32     8 

85  52  28 

100  28  59 

3637 

8598 

3919 
8983 

23 

Spica 
a  Aquilae 
Mars 
Sun 

W. 
E. 
E. 
E. 

67  38  41 
40    8     3 

78     9  37 
92  52  46 

8554 

3889 
2B43 
9gn 

69  18  39 
38  54  32 
76  36     3 
91  20  31 

8538 
3976 
9895 
9886 

70  58  59 
37  42  29 

75     2     8 

89  47  54 

8583 

4074 

9809 

9869 

72  39  40 
36  32     2 

73  27  52 
88  14  55 

3507 
4x94 
8793 

9853 

24 

Spica 
Jupiter 
Mars 
Sun 

W. 
W. 
E. 
E. 

81     8  37 
32  39  56 
65  31   16 
80  24  35 

a4t9 
8431 
a7x« 

82  51  31 
34  22  46 
63  54  52 
78  49  24 

94x2 
94x5 
9696 

3750 

84  34  49 
36     6     0 
62  18     7 
77  13  50 

9396 

8398 
9680 
8738 

86  18  30 

37  49  37 
60  41     0 

75  37  53 

9380 
9383 
9663 
97x6 

25 

Spica 
Jupiter 
Saturn 
Mars 

Sun 

W. 
W. 
W. 
E. 
E. 

95     2  41 
46  33  36 
22  46  33 
52  30     2 
67  32  29 

8300 
2301 

«S86 
1«30 

96  48  40 
48  19  34 
24  32  17 
50  50  48 
65  54  15 

S265 
3385 
8394 
8571 
3613 

98  35     2 
50     5  55 

26  18  26 

49  II  13 

64  15  38 

9368 
9369 

9378 

8556 
8S98 

100  21  48 
51  52  40 
28     4  58 

47  31  18 
62  36  40 

8353 

8353 

3263 

8543 

9583 

26 

Jupiter 
Saturn 
Mars 

Sun 

W. 
W. 
E. 
E. 

60  52     5 
37     3  22 
39     7  " 
54  16  27 

8X79 

S187 
S488 
2306 

62  41     4 
38  52     9 
37  25  33 
52  35  22 

3X66 
3174 
8473 
8493 

64  30  23 
40  41   16 
35  43  42 
50  53  57 

tX5i 
3x60 
846s 
8479 

66  20     4 
42  30  44 
34     I  39 
49  12  13 

9138 
9x46 
8457 
8467 

27 

Jupiter 
Saturn 
Sun 

W, 
W. 
E. 

75  33  18 
51  42  55 
40  39  23 

2078 
94x1 

77  24  50 
53  34  H 
38  56     4 

3068 
3076 
3403 

79  16  38 
55  25  50 
37  12  33 

30S8 
3066 

8395 

8z     8  42 
57  17  41 
35  28  51 

9049 
8057 
9388 

28 

Jupiter 
Saturn 
Sun 

W. 
W. 
E. 

90  32  18 
66  40  12 
26  48  43 

301 S 
9020 

•379 

92  25  34 
68  33  15 
25     4  38 

3007 
90x5 
9383 

94  18  58 
70  26  26 
23  20  38 

900X 
90X0 

•390 

96  12  30 
72  19  45 
81  36  49 

X997 
9006 

3403 
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AT  GREENWICH  APPARENT  NOON. 

THE  SUN'S 

Bqnadoiiot 
Tim., 

t 

1 

"S 

1 

1 

1 
1 

Sidere.1 
Hid.  of 
Semi- 
diameta 
Pudng 
Uoridiu. 

iob. 
Addwlto 

DICE,  for 
xHour. 

Apparent 
Rlffht  Ascension. 

Diff.for 
z  Hour. 

Apparent 
Declination. 

Diff.  for 
1  Hour. 

Sami- 
diameter. 

Snbtracted 
from' 

Apparrat 
lima 

SUN. 
Mon. 
Tues. 

I 

2 

3 

h      m       8 
0   41    36.01 

0  45  14-52 
0  48  53.15 

s 

9.105 
9.109 
9. 1 14 

0          »         w 

N.  4  28  40.7 

4  51  47.8 

5  14  49-6 

m 

+57-90 
57.69 

57.47 

16    1.03 
16  0.75 

16     0.48 

64.42 
64.44 
64.46 

m       8 
4      1.98 

3  43-99 
3  26.10 

■ 

0.752 
0.748 
0.743 

Wed. 
Thur. 
Frid. 

4 

i 

0  52  31.91 
0  56  10.82 
0  59  49,89 

9.120 
9.126 
9.133 

5  37  45-7 

6  0  35.9 
6  23  19.7 

+57.23 
56.97 
56.70 

16    0.20 
15  59-93 
15  59-65 

64.48 
64.51 

64-54 

3     8.36 
2  50.77 
2  33-32 

0.737 

0.731 
0.724 

Sat. 

SUN. 

Mon. 

7 

8 

9 

I     3  29.13 
I     7     8.57 
I  10  48.23 

9. 141 
9.150 
9.160 

6  45  56.8 

7  8  26.9 
7  30  49-8 

+56.41 
56.11 
55.80 

15  59-37 
15  59-10 
15  58.82 

64-57 
64.60 
64.64 

2  16.06 
I  59-00 
I  42.15 

0.7x6 
0.707 
0.697 

Tues. 
Wed. 
Thur. 

lO 

II 

12 

I  14  28.14 
I   18     8.28 
I  21  48.71 

9.170 
9.181 
9.193 

7  53     5-0 

8  15  12.1 
8  37  II. I 

+55.48 
55-15 
54.80 

15  58.55 
15  58.28 
15  58.01 

64.68 

64-72 
64.77 

I  25.56 
I     9.20 
0  53.12 

0.687 
0.676 
0.664 

Frid. 

Sat. 

SUN 

Mon. 
Tues. 
Wed. 

13 
14 
IS 

i6 

17 

i8 

I  25  29.44 
I  29  10.48 
I  32  5I-B5 

I  36  33-58 
I  40  15.66 

I  43  58.14 

9.206 
9.219 
9.233 

9.248 
9.264 
9.280 

8  59     1.4 

9  20  42.7 
9  42  14.8 

10    3  37-3 
10  24  49.8 
10  45  52.2 

+54.43 
54-05 
53.65 

+53.24 
52.82 

52.39 

15  57-74 
15  57-47 
15  57.20 

15  56-94 
15  56.68 

15  56-42 

64.81 
64.86 
64.91 

64.96 
65.01 
65.07 

0  37-33 
0  21.86 
0    6.72 

0.65X 
0.638 
0.624 

0.609 
0.593 
0.576 

0    8.07 
0  22.50 
0  36-53 

Thur. 
Frid. 
Sat. 

19 

20 
21 

I  47  41.04 
I  51  24.34 
I  55     8.09 

9.297 
9.315 
9-334 

II     6  44.0 
11  27  25.0 
"  47  54-7 

+51.94 
51.48 
51.01 

15  56.16 
15  55-90 
15  55-64 

65-13 
65.19 

6525 

0  50.15 

1  3-37 
I   16.14 

0.559 
0.541 

0.523 

SUN. 
Mon. 
Tues. 

22 
23 
24 

1  58  52.30 

2  2  36.96 
2     6  22.13 

9.353 
9.373 
9.393 

12     8  12.9 
12  28  19.2 
12  48  13.4 

+50.52 
50.02 
49.50 

15  55-38 
15  55-12 
15  54-87 

65-32 
65-38 
65-45 

I  28.45 
I  40.29 
1  51.66 

0.504 
0.484 
0.464 

Wed. 
Thur, 
Frid. 

25 
26 
27 

2  10     7.77 

2  13  53.91 
2  17  40-56 

9.423 
9.434 
9.455 

13     7  55'^ 
13  27  23.9 

13  46  39.5 

+48.97 

48.43 
47.87 

15  54.62 

15  54-37 
15  54-12 

65.52 

6559 
65.66 

a    2.54 
a  12.93 
2  22.80 

0.443 
0.422 
0.4OZ 

Sat 

SUN. 

Mon. 

28 
29 
30 

2  21  27.73 
2  25  15.42 
2  29     3.62 

9.476 
9.498 
9.520 

14     5  41-5 
14  24  29.6 

14  43     3-4 

+47.29 
46.70 
46.10 

15  53-87 
15  53-63 
15  53-39 

65.74 
65.81 
65.89 

2   32.16 
2   41.01 
2   49.34 

0.380 
0.358 
0.336 

Tues. 

31 

2  32  52.35 

9.542 

N.15     I   22.8    +45.49 

15  53-15 

65.97 

2  57-14 

0.314 

Note.—' 

rhe  n 

Dean  time  of  seniici 

[•meter  pi 

issing  may  be  found  by  lubtri 

letiiic  o.it  (ron 

1  th.  sid« 

real  time. 

Tbei 

lign  +  prefixed  to  t 

be  hourly 

change  of  declination  indicat 

t*  that  north  t 

laclinktioi 

s  are  increasic 

kg. 

II. 
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AT  GREENWICH  MEAN  NOON. 

1 

1 

1 

1 

1 

THE 

SUN»S 

Equation  of 

Time, 

to  be 
Subtracted 

from 

Diff.  for 
z  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apptrent 
Right  AicuuioD. 

DifLfor 
zHoor. 

Apparent 
Declination. 

DiflE.for 
z  Hour. 

Added  to 
Mean  Time. 

SUN. 

Mon. 

Tues. 

I 
2 

3 

h     m       t 
0   41    35.40 
0  45    13.96 
0  48   52.63 

s 

9.105 
9.109 
9.114 

N.  4  28  36.8 

4  51   44-2 

5  14  46.3 

H 

+57.90 
57.69 

57.47 

m       8 

4     2.03 

3  44.04 
3  26.15 

s 

0.752 
0.748 
0.743 

h      m       s 

0  37  33.37 
0  41  29.93 
0  45  26.48 

Wed. 
Thur. 
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4 
5 

6 

0  52    31.44 
0   56    10.39 
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9.126 
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5  37  42-7 

6  0  33.2 
6  23  17.3 

+57.23 
56.97 
56.70 

3     8.40 
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0.724 

0  49  23.03 

0  53  19.59 
0  57  16.14 
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SUN. 
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7 
8 

9 

I      3   28,79 
I      7      8.27 
I    10  47.97 

9.X41 
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9.160 

6  45  54-7 

7  8  25.1 
7  30  48.2 

+56.41 
56.11 
55.80 
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I     5.    9.24 
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13 
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I  18    8.11 
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9.193 

7  53     3.7 
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+55.48 
55.15 
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I  25.57 
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13 

H 
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i8 
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9.233 
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21 
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24 
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27 
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a  17  40.94 
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47.87 
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2  12.95 
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2  12  10.65 
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30 
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+47.29 
46.70 
46.10 
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31 
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2  57.16 
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III. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN»S 
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Q 
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1 

1 

TRUE  LONGITUDE.            { 

Radius  Vector 

Mean  Time 
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•5 

Diff.  for 
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LATITUDE. 
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m        8 
18    36.87 

2 
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0.0012462 

50.6 

22 

35  21.89 

13 

103 

23     6  27.0 

5  S7-0 

146.83 

—  0.27 
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15 
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0.0016 104 
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22 
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i6 
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0.00173 19 
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22 
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17 

107 
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0.0018534 

50.6 

22 
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i8 

108 
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19 
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no 
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0.0022166 

50.3 
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21 
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22 

112 
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21 
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23 

113 
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0.76 
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49.4 

21 
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24 

114 
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146.04 
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48.9 

21 
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25 

"5 

34  49     4-6 
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145.97 
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21 

44  15.09 

26 

116 

35  47  27.1 

46  55-6 

145.90 

0.77 
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47.8 

21 

40  19.18 

27 

117 

36  45  47.9 

45  i6-4 

145.83 

0.72 

0.0030409 

47.2 

21 
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118 
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GREENWICH 

MEAN  TIME. 
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THE  MOON'S 

1 
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HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 
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i     3 

1 6  26.3 

16    12.9 

15  57-7 

f                 M 

16    19.9 
16       5.5 

15  49-9 

60    13.1 

59  24.2 

58    28.3 
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2.21 
2.39 

59  49-9 
58  56.8 
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M 
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2.33 
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3  24.3 

m 

2.37 
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2.38 

d 
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2.6 
3.6 
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5 
6 

15  42.1 
15  27.2 
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15  34-5 
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15    8.2 
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56  36.2 
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1.85 
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-2.28 

2.0Z 
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4.6 

6.6 

!i 
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0.68 

54  51-2 
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0.49 
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7  39.7 

8  22.9 

1.95 
X.84 
1.76 

7.6 
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9.6 

1  lo 

i  II 

I  " 

14  45-9 
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14  46.1 
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54     i-i 
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-0.31 

+0.02 

0.31 
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+0.17 

0.43 
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1-73 

10.6 
11.6 
12.6 

1 

13 
'  14 

1  15 
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14  55-8 

15  1-7 
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0.9Z 

54  22.9 

54  40-8 

55  2.6 
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0.98 

II     8.8 
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12  38.4 

1.78 
1.86 
1.96 

13.6 

14.6 

15.6 

i6 

17 
t8 
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15  24.6 
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1.17 
1.29 
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56  26.7 

1.23 
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2.17 
2.24 
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17.6 
18.6 

19 

20 

21 
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15  43-6 
15  53-8 
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1.57 
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X.58 
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17  53-9 

2.28 
2.27 
2.24 
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20.6 
21.6 
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24 

15  59-0 

16  9.1 
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16    4.1 
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58  33-0 
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X.27 

58  51-8 
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1.40 

X.IO 
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2.X7 

2.17 
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24.6 
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26 

27 
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16  28.1 
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26.6 
27.6 
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29 
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1.39 
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58  47-7 
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GREENWICH 

MEAN  TIME. 
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THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 
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57  31.3 

4.787 

2  14.3 

4.645 

648.7 

4.50a 

11  14.5 

4.358 

15  31.7 

4.3x5 

19  40.3 

4.073 

23  40.3 

3.9a7 

27  31-6 

3.783 

31  14.4 

S.640 

34  48.5 

3.496 

38  13.9 

5.35a 

41  30.7 

3.ao7 

44  38.8 

3.0^ 

47  38.3 

3.9x9 

50  29.1 

a.  775 

53  "3 

3.«3a 

55  44*9 

3.487 

58     9.8 

a.  343 

0  26.1 

3.300 

2  33.8 

3.057 

4  32.9 

X.9I3 

6  23.4 

X.770 

8.437 
8.3x2 
8.X85 
8.058 
7.93X 
7.802 
7.677 
7.54a 
7.410 
7.378 

7.t45 
7.0x0 
6.875 
6.74X 
6.605 
6.468 
6.33a 
6.X93 
6.054 
5.9x6 
5.777 
5.637 
5.496 
5.354 


Hour. 


Right 
Aaceaaioa 


Dtff.  for 
X  Minute. 


Declinatioa 


Diftfor 
X  Minute. 


TUESDAY,  MAY  i. 

h    m       s        [      s  " 

4   36   29.81    I     3.4803   iN.22 


PHASES  OF  THE  MOON. 


d     h      m 

5  First  Quarter     .     .     .  April  6  8  54.7 

O  Full  Moon 14  13     2.1 

(C  Last  Quarter 22  2  33.4 

0  New  Moon 28  17  23.3 

d     h 

(C     Apogee April     10  22.1 

C     Perigee ,      26  17,0 


68 


APRIL,  1900. 


XIII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCED 

Name  and  Direction 

Noon. 

P.L. 
of 

Illh. 

P.L. 
of 

Vlh- 

P.L. 
of 

IXii. 

PL. 

of 

5^ 

of  Object 

Dift 

Diff. 

Diff. 

DifL 

O           *           f 

0         »         ,» 

e                 «• 

Off 

Z 

Sun 

W. 

23    lO  46 

S9a6 

24    51    23 

«530 

26    31     55 

9538 

28    12    15 

9548 

Pollux 

E. 

77  17  16 

SS08 

75  29    0 

t2a4 

73  41     8 

2239 

71  53  39 

9256 

Regulus 

£. 

"4     5  53 

Slfil 

1x2  x6  28 

817« 

no  27  25 

9x90 

108  38  43 

2904 

2 

Sun 

W. 

36  30    0 

3615 

38     8  35 

3632 

39  46  47 

9649 

41  24  36 

966s 

Pollux 

E. 

63     2  43 

a349 

6x  17  55 

a37x 

59  33  37 

939X 

57  49  49 

941X 

Regulus 

E. 

99  40  55 

ss86 

97  54  35 

2303 

96     8  40 

233X 

94  23  II 

9338 

3 

Sun 

W, 

49  27  48 

9757 

51     3  12 

2776 

52  38  II 

9795 

54  12  45 

98x5 

Pollux 

E. 

49  18  41 

2599 

47  38     8 

SS54 

45  58  xo 

9580 

44  18  48 

•608 

Regulus 

E. 

85  42  18 

S43X 

83  59  28 

2450 

82  17     5 

9470 

80  35     9 

2488 

4 

Sun 

W. 

61  59     9 

99x4 

63  31  10 

9933 

65     2  47 

9953 

66  33  59 

2973 

Venus 

W. 

18  16  23 

0938 

19  47  54 

9958 

21    19      0 

•977 

22  49  43 

9997 

Pollux 

E. 

36  II  45 

9763 

34  36  28 

2799 

33     I  59 

9837 

31  28  19 

2878 

Regulus 

E. 

72  12     9 

«585 

70  32  53 

2604 

68  54     3 

2622 

67  15  38 

264X 

5 

Sun 

W. 

74    4    0 

3066 

75  32  51 

3083 

77     1  21 

3X0X 

78  29  29 

SXX9 

Venus 

W. 

30  17  12 

3091 

31  45  33 

31  xo 

33  13  31 

3x27 

34  41     8 

3x44 

Aldebaran 

W. 

21  15  18 

2869 

22  48  17 

9869 

24  21  16 

2871 

25  54  14 

9873 

Regnlns 

E. 

59     9  53 

8733 

57  33  57 

2751 

55  58  25 

27C9 

54  23  16 

2786 

Spica 

E. 

113    4     I 

9709 

I"  27  33 

2726 

109  51  28 

9749 

108  15  44 

9799 

6 

Sun 

W. 

85  44  59 

3901 

87  II     7 

3216 

88  36  57 

393X 

90     2  29 

3946 

Venus 

W. 

41  54     5 

3«7 

43  19  42 

324a 

44  45     I 

3957 

46  10     3 

3272 

Aldebaran 

W. 

33  37  41 

•904 

35     9  55 

29x3 

36  41  57 

9992 

38  13  48 

993X 

Regulus 

£. 

46  33     » 

-erx 

45     0  12 

2887 

43  27  36 

9903 

41  55  21 

99x9 

Spica 

E. 

100  22  18 

2835 

98  48  36 

9849 

97  15  12 

986t 

95  42     5 

9876 

7 

Sun 

W. 

97     6     6 

33" 

98  30     5 

3394 

99  53  49 

3336 

loi  17  19 

3346 

Venus 

W. 

53  "     6 

3338 

54  34  34 

3350 

55  57  48 

336X 

57  20  49 

3379 

Aldebaran 

W. 

45  50     4 

9978 

47  20  44 

2986 

48  51  14 

9995 

50  21  33 

3004 

Regulus 

E. 

34  19     9 

9999 

32  48  55 

30x6 

31  19     2 

3039 

29  49  29 

3049 

Spica 

E. 

88     0  40 

9038 

86  29     9 

9948 

84  57  51 

9959 

83  26  47 

9969 

8 

Sun 

W. 

108  II  58 

3393 

109  34  22 

3402 

no  56  36 

3409 

112  18  42 

34x6 

Venus 

W. 

64  13     0 

34x9 

65  34  55 

3497 

66  56  41 

3434 

68  18  19 

344X 

Aldebaran 

W. 

57  50  37 

3041 

59  19  59 

3047 

60  49  13 

3054 

62  18  19 

3060 

Spica 

E. 

75  54  22 

30x3 

74  24  25 

3020 

72  54  37 

3097 

71  24  58 

3034 

9 

Sun 

W. 

119     7  18 

344* 

120  28  42 

345X 

121  50     I 

3456 

123  II   15 

3460 

Venus 

W. 

75    4  40 

3470 

76  25  38 

3474 

77  46  31 

3478 

79     7  20 

348X 

Aldebaran 

W. 

69  42  14 

308a 

71   10  45 

3087 

72  39  11 

3090 

74     7  33 

3093 

Spica 

E. 

63  58  34 

3060 

62  29  36 

3064 

61     0  43 

3068 

59  31  54 

3079 

Jupiter 

E. 

112  12  40 

3044 

no  43  22 

3048 

109  14    9 

3051 

107  45     0 

3054 

20 

Sun 

W. 

129  56  28 

3473 

131  17  22 

3475 

132  38  14 

3476 

133  59     5 

3477 

Venus 

W. 

85  50  36 

3498 

87  II     9 

3493 

88  31  41 

3493 

89  52  13 

3494 

Aldebaran 

W. 

81  28  40 

3X0X 

82  56  48 

3x02 

84  24  55 

3x03 

85  53     I 

3x03 

Pollux 

W. 

40     6  14 

3934 

41  31  43 

3927 

42  57  20 

3920 

44  23     6 

3212 

Spica 

E. 

52     8  44 

3083 

50  40  13 

3083 

49  "  43 

3084 

47  43  14 

3085 

Jupiter 

E. 

xoo  20     I 

3064 

98  51     7 

3065 

97  22  15 

9065 

95  53  23 

3065 

XIV. 


APRIL,  1900. 
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GREENWICH  MEAN  TIME. 

LUNAR  mSTAMCBS. 

!| 

Nam«  and  Direcdon 

Midnight 

P.L. 
of 

XVb. 

P.L. 

of 

XVIIIh- 

P.L. 

of 

XXIh. 

P.I. 
of 

p 

of  Object 

Ditt, 

DUL 

DHL 

Dift 

9         *         m 

e         0        m 

m        t        m 

•          f          m 

I 

Sun 

W. 

29    52   22 

«559 

31    32    16 

a57a 

33  II  51 

•586 

34  51     5 

9600 

PoUnz 

£. 

70     6  35 

«74 

68  19  57 

«9X 

^  33  45 

4310 

64  48     0 

9399 

Regttlas 

E. 

X06  50  22 

«K> 

X05     2  25 

«36 

X03  X4  51 

9959 

xoi  27  4X 

sa68 

3 

Sun 

W. 

43     a     3 

•683 

44  39     6 

flTox 

46  15  45 

97x9 

47  51  59 

9738 

Pollux 

E. 

56     6  30 

4433 

54  23  43 

9457 

52  41  30 

2480 

50  59  49 

9503 

Regulus 

£. 

9a  38     7 

•357 

90  53  30 

•375 

89    9  19 

«394 

87  25  35 

«4xa 

3 

Sun 

W. 

55  46  53 

«833 

57  20  35 

9855 

58  53  51 

*B75 

60  26  42 

9894 

Pollux 

£. 

42  40    4 

•537 

41     I  59 

«666 

39  24  33 

9G96 

37  47  48 

a7a8 

Regulus 

E. 

78  53  39 

■507 

77  12  36 

«5a7 

75  32     I 

9546 

73  51  52 

9565 

4 

Sun 

W. 

68     4  46 

a99x 

69  35  10 

30x0 

71     5  10 

3099 

72  34  46 

3047 

Venus 

W. 

24  20    0 

3016 

25  49  53 

9034 

27  19  23 

9054 

28  48  29 

9073 

Pollux 

E. 

29  55  32 

9923 

28  23  45 

9975 

26  53     I 

9099 

25  23  24 

3091 

Regulus 

E. 

65  37  39 

a66o 

64     0     6 

>678 

62  22  57 

9697 

60  46  13 

97x5 

5 

Sun 

W. 

79  57  15 

S136 

81  24  41 

3x53 

82  51  47 

3169 

84  18  33 

3x86 

Venus 

W. 

36     8  24 

3162 

37  35  19 

3x78 

39     I  54 

9<9S 

40  28     9 

3aii 

Aldebaran 

W. 

27  27     8 

a876 

28  59  58 

a88o 

30  32  42 

3887 

32     5  17 

a896 

Regulus 

E. 

52  48  30 

a8o3 

51  H     6 

a82z 

49  40     5 

4B38 

48     6  26 

9854 

Spica 

E. 

106  40  22 

8773 

105     5  21 

9790 

103  30  40 

9805 

XOI  56  19 

a8ao 

6 

Sun 

W. 

91  27  44 

33S9 

92  52  43 

3973 

94  17  26 

9987 

95  41  53 

3999 

Venus 

W. 

47  34  47 

3386 

48  59  15 

3300 

50  23  27 

33x3 

51  47  24 

3395 

Aldebaran 

W. 

39  45  27 

3941 

41  16  54 

9950 

42  48     9 

9960 

44  19  12 

9969 

Regulus 

E. 

40  23  26 

193S 

38  51  52 

99SX 

37  20  38 

•966 

35  49  43 

9983 

Spica 

E. 

94     9  16 

aB89 

92  36  43 

990a 

91     4  27 

«X4 

89  32  26 

4996 

7 

Sun 

W. 

X02  40  38 

3356 

104     3  45 

S366 

105  26  40 

937<5 

106  49  24 

3385 

Venus 

W. 

58  43  38 

S38a 

60     6  15 

3399 

61  28  40 

940X 

62  50  55 

34x0 

Aldebaran 

W. 

51  51  41 

301a 

53  21  39 

30x9 

54  51  28 

3097 

56  21     7 

3034 

Regulus 

E. 

28  20  17 

S069 

26  51  29 

3088 

25  23     5 

3108 

23  55     5 

3X99 

Spica 

E. 

81  55  55 

«978 

80  25  15 

9987 

78  54  47 

9996 

77  24  29 

3005 

8 

Sun 

W. 

113  40  40 

9433 

X15     2  30 

S430 

116  24  13 

3436 

"7  45  49 

3449 

Venus 

w. 

69  39  49 

3447 

71     X  12 

3454 

72  22  27 

9460 

73  43  36 

346s 

Aldebaran 

w. 

63  47  18 

3065 

65  z6  xo 

9069 

66  44  57 

9074 

68  X3  38 

3078 

Spica 

E. 

69  55  27 

3040 

6&  26     4 

9046 

66  56  48 

305X 

65  27  38 

3056 

9 

Sun 

W. 

124  32  24 

3463 

125  53  30 

3466 

127  14  32 

9469 

128  35  3x 

347X 

Venus 

W. 

80  28     5 

3484 

81  48  47 

3487 

83     9  25 

9489 

84  30     X 

3490 

Aldebaran 

w. 

75  35  52 

3096 

77     4  "7 

9097 

78  32  20 

9099 

80    0  31 

3ZOX 

Spica 

E. 

58     3  10 

3P74 

56  34  29 

9077 

55     5  52 

9079 

53  37  17 

3081 

Jupiter 

E. 

106  15  54 

3057 

104  46  52 

9060 

103  17  53 

906X 

XOI  48  56 

3063 

zo 

Sun 

W. 

135  19  55 

9479 

136  40  43 

9479 

138     X  31 

9479 

X39  22  X9 

9479 

Venus 

W. 

91   12  44 

3494 

92  33  15 

3493 

93  53  47 

9499 

95  14  20 

3490 

Aldebaran 

W. 

87  21     7 

3XQ3 

88  49  13 

Sioa 

90  17  20 

9x0a 

91  45  27 

310X 

Pollux 

W. 

45  49     I 

3106 

47  15     3 

3900 

48  41  12 

9x94 

50    7  28 

3x89 

Spica 

E. 

46  14  46 

3086 

44  46  19 

3085 

43  17  51 

3084 

41  49  22 

3084 

Jupiter 

£. 

94  24  31 

3065 

92  55  39 

906s 

9X  26  47 

9064 

89  57  53 

3063 

70 


APRIL,  1900. 


XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

ii 

Name  and  Direction 

Noon. 

P.L. 
of 

nih. 

P.L. 
of 

VJh. 

P.L. 
of 

IXh. 

P.L* 

of 

^ 

of  Object 

Diff. 

DifE. 

Di£ 

DlflE. 

•          »         w 

•          r          m 

e        *        w 

•          1          m 

II 

Venus 

W. 

96  34  55 

3489 

97  55  31 

3488 

99  16     9 

3486 

100    36     50 

3483 

Aldebaran 

W. 

93  13  36 

3x00 

94  41  46 

•    3098 

96     9  58 

3096 

97  38  12 

3094 

Pollux 

w. 

51  33  53 

3x83 

53     0  23 

3x76 

54  27     I 

3X7X 

55  53  45 

3x66 

Spica 

E. 

40  ao  53 

3oBa 

38  52  22 

308a 

37  23  50 

3080 

35  55  16 

3078 

Jupiter 

E. 

88  28  58 

3061 

87     0     I 

3060 

85  31     2 

3058 

84     2    0 

3056 

12 

Venus 

W. 

107  21     I 

34« 

108  42     3 

3468 

no    3     9 

3458 

XII  24  20 

3453 

Aldebaran 

W. 

105    0     7 

30B1 

X06  28  40 

3077 

107  57  18 

3073 

X09  25  59 

3070 

Pollux 

W. 

63     9     3 

3138 

64  36  27 

3x33 

66     3  57 

3X97 

67  31  34 

3X9X 

Regulus 

W. 

26     7     9 

3x53 

27  34  14 

314X 

29     I  34 

3x99 

30  29     8 

31x8 

Jupiter 

E. 

76  36     3 

3040 

75     6  40 

3036 

73  37  12 

3039 

72     7  39 

3097 

Saturn 

E. 

loi     3  24 

3059 

99  34  24 

3055 

98     5  19 

3051 

96  36     8 

3047 

13 

Aldebaran 

W. 

116  50  38 

3050 

Z18  19  49 

3045 

X19  49    6 

aa4X 

X2I   18  28 

3036 

Pollux 

W. 

74  51  26 

3091 

76  19  46 

3086 

77  48  13 

3079 

79  16  48 

3073 

Regulus 

W. 

37  50     3 

307a 

39  18  47 

306* 

40  47  41 

3056 

42  16  45 

3047 

Jupiter 

E. 

64  38  31 

3004 

63     8  23 

9999 

61  38     9 

9993 

60     7  48 

9987 

Saturn 

E. 

89     8  55 

3oas 

87  39  10 

30x8 

86     9  19 

9oxa 

84  39  21 

3006 

a  AquilsB 

E. 

113  30  23 

3554 

112  10  58 

3537 

no  51   15 

359X 

X09  31   14 

3506 

14 

Pollux 

W. 

86  41  39 

304a 

88  II     0 

3035 

89  40  29 

3099 

91   10     6 

3093 

Regulus 

W. 

49  44  32 

3009 

51   14  34 

300X 

52  44  45 

9993 

54  15     6 

998s 

Jupiter 

E. 

52  34  12 

8958 

51     3     7 

a95x 

49  31  53 

9945 

48     0  31 

9938 

Saturn 

E. 

77     7  42 

8976 

75  36  59 

1970 

74     6     9 

9964 

72  35  " 

9957 

a  Aquilae 

E. 

102  47  14 

344X 

loi  25  44 

3430 

100     4     I 

34x8 

98  42     5 

3408 

15 

Pollux 

W. 

98  40  12 

a99o 

100  10  37 

4984 

zoi  41  10 

9977 

103  II  51 

9970 

Regulus 

W. 

61  49  16 

•947 

63  20  35 

9939 

64  52     4 

993X 

66  23  43 

9994 

Jupiter 

E. 

40  21  33 

9905 

38  49  20 

a897 

37  16  57 

9890 

35  44  25 

9883 

Saturn 

E. 

64  58  II 

99*3 

63  26  21 

3915 

61  54  21 

9908 

60  22  12 

99OX 

a  AquilsB 

E. 

91  49  44 

3365 

90  26  47 

3358 

89     3  42 

3350 

87  40  28 

3344 

i6 

Regulus 

W. 

74     4  25 

9685 

75  37     3 

3876 

77     9  52 

9869 

78  42  51 

9860 

Spica 

W. 

20     0  58 

a88o 

21  33  42 

a87a 

23     6  37 

9869 

24  39  45 

985a 

Jupiter 

E. 

27  59  26 

9846 

26  25  58 

a839 

24  52  21 

983X 

23  18  33 

9894 

Saturn 

E. 

52  39     7 

*8^ 

51     6     I 

a855 

49  32  45 

9848 

47  59  19 

9840 

a  Aquilae 

E. 

80  42  42 

33x9 

79  18  53 

33x7 

77  55     I 

33x5 

76  31     7 

33x3 

Fomalhaut 

E. 

107  36  28 

3383 

106  13  52 

3367 

104  50  58 

3359 

103  27  47 

3338 

17 

Regulus 

W. 

86  30  25 

aBi9 

88     4  28 

aSxz 

89  38  41 

91  13     6 

9794 

Spica 

W. 

32  28  24 

a807 

34     2  43 

2798 

35  37  13 

«789 

37  "  55 

9780 

Saturn 

E. 

40     9  33 

3799 

.38  35     4 

«79a 

37     0  25 

9783 

35  25  34 

9775 

a  Aquilae 

E. 

69  31  18 

33x5 

'68     7  24 

33x8 

66  43  33 

3399 

65  19  47 

3398 

Fomalhaut 

E. 

96  27  56 

3376 

95     3  16 

3a65 

93  38  24 

3955 

92  13  20 

3946 

a  Pegasi 

E. 

116     I  52 

9969 

114  31     0 

8957 

112  59  53 

9944 

III  28  30 

993a 

i8 

Regulus 

W. 

99     7  57 

a75X 

100  43  29 

9743 

102  19  12 

9734 

103  55     7 

9794 

Spica 

W. 

45     8  23 

8735 

46  44  16 

3796 

48  20  21 

97x6 

49  56  39 

9707 

Saturn 

E. 

27  28  35 

«73a 

25  52  37 

9794 

24  16  29 

9714 

22   40      7 

9706 

a  Aquilae 

E. 

58  23     3 

337« 

57    0  ^9 

339X 

55  37  52 

3408 

54  15  44 

3497 

Fomalhaut 

E. 

85     5  26 

3207 

83  39  25 

3903 

82  13  18 

3x96 

80  47     4 

3x90 

a  Pegasi 

E. 

103  47  53 

a875 

102  15     2 

3865 

100  41  58 

•854 

99     8  40 

9844 

XVL 


APRIL,  1900. 
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j 1 

GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

^4 

Name  and  Diracdon 

Midnight 

P.L. 
of 

XVh. 

P.L. 

of 

XVIIIh. 

P.L. 
of 

XXIh. 

P.L. 

of 

r- 

of  Object 

Diff. 

Difi. 

Difl. 

Diff. 

•     »     »» 

e        r        ff 

e        p        M 

•            f        n 

XI 

VenU8 

W. 

xoi  57  33 

3480 

103    18    19 

3477 

104    39       9 

3473 

106    0     3 

3470 

Aldebaran 

W. 

99     6  a9 

3091 

100    34    49 

3089 

102     3  12 

3087 

X03  31  38 

3084 

Pollux 

w. 

57  2o  35 

3160 

58  47  32 

3x54 

60  14  36 

3x49 

6x  41  46 

3x43 

Spica 

E. 

34  26  39 

S077 

32  58     I 

9074 

31  29  20 

3P79 

30    0  36 

3069 

Jupiter 

E. 

82  32  56 

3059 

81     3  48 

3050 

79  34  37 

3047 

78     5  22 

9043 

12 

Venus 

W. 

"a  45  37 

3448 

X14     6  59 

3443 

X15  28  26 

3438 

xx6  49  59 

3433 

Aldebaran 

W. 

no  54  45 

3066 

X12  23  36 

3064 

X13  52  31 

90S8 

XX5  2x  32 

3054 

Pollux 

W. 

68  59  18 

3115 

70  27     9 

3ZIO 

71  55     7 

3103 

73  23  X3 

3097 

Regulus 

W. 

31  56  56 

3Z08 

33  24  56 

3099 

34  53     7 

3090 

36   2X    30 

3061 

Jupiter 

E. 

70  38    0 

30«3 

69     8  z6 

3019 

67  38  28 

3014 

66     8  33 

9009 

Saturn 

E. 

95     6  53 

SOfS 

93  37  32 

3Q38 

92     8     6 

3033 

90  38  34 

3097 

13 

Aldebaran 

W. 

122  47  56 

VQi 

124  17  30 

3096 

X25  47  xo 

9099 

127  x6  55 

30X8 

Pollux 

W. 

80  45  31 

3067 

82  X4  21 

S060 

83  43  19 

3054 

85    X2    25 

3047 

Regulus 

W. 

43  45  59 

3039 

45  15  23 

3«9 

46  44  56 

3094 

48  14  39 

30x6 

Jupiter 

E. 

58  37  19 

9983 

57     6  44 

9976 

55  36     X 

9969 

54     5  10 

9964 

Saturn 

E. 

83     9  16 

3001 

8x  39     4 

«g94 

80    8  44 

99^ 

78  38  17 

9989 

a  Aquilae 

E. 

108  10  56 

349X 

106  50  22 

3479 

X05  29  34 

3465 

X04    8  3x 

3453 

14 

Pollux 

W. 

9Z  39  51 

3016 

94     9  44 

3009 

95  39  45 

3003 

97    9  54 

9996 

Regulus 

W. 

55  45  37 

n7S 

57  16  17 

9970 

58  47     7 

9969 

60  x8     7 

9955 

Jupiter 

E. 

46  29    0 

993X 

44  57  21 

9995 

43  25  34 

99x8 

41  53  38 

99x1 

Saturn 

E. 

71     4    4 

9950 

69  32  49 

9944 

68     X  26 

9936 

66  29  53 

i«99 

a  Aquilae 

E. 

97  19  58 

3399 

95  57  40 

3389 

94  35  II 

3380 

93  12  32 

837a 

15 

Pollux 

W. 

104  42  41 

9965 

106  13  38 

8958 

X07  44  43 

9959 

X09  15  56 

9946 

Regulus 

W. 

67  55  31 

99x6 

69  27  29 

9908 

70  59  38 

9900 

72  31  57 

9893 

Jupiter 

E. 

34  "  44 

9876 

32  38  54 

9868 

31     5  54 

9861 

29  32  45 

9853 

Saturn 

E. 

58  49  54 

9893 

57  17  26 

9887 

55  44  50 

9878 

54  12     3 

987X 

a  Aquilae 

E. 

86  17     7 

3338 

84  53  40 

3339 

83  30     6 

3398 

82     6  27 

3393 

i6 

Regulus 

W. 

80  16     I 

98S9 

81  49  21 

9845 

83  22  51 

9836 

84  56  32 

9897 

Spica 

W. 

26  13     5 

9843 

27  46  37 

9834 

29  20  21 

989S 

30  54  17 

9816 

Jupiter 

E. 

21  44  36 

9818 

20  10  31 

98X1 

18  36  17 

9809 

17     I  52 

9793 

Saturn 

E. 

46  25  43 

983X 

44  51  56 

9894 

43  17  59 

9815 

41  43  51 

9808 

a  Aquilae 

£. 

75     7  10 

3319 

73  43  12 

33x1 

72  19  13 

33X9 

70  55  15 

33x3 

Fomalhaut 

E. 

I02      4    19 

3394 

100  40  35 

3319 

99  16  37 

3999 

97  52  24 

3986 

17 

Regulus 

W. 

92  47  42 

9785 

94  22  29 

9777 

95  57  27 

9769 

97  32  36 

9760 

Spica 

W. 

38  46  49 

9779 

40  21  54 

976a 

41  57  12 

9753 

43  32  42 

«744 

Saturn 

E. 

33  50  33 

9706 

32  15  20 

9758 

30  39  57 

9749 

29     4  22 

9740 

a  Aquilae 

E. 

63  56     8 

3335 

62  32  37 

3349 

6x     9  14 

335X 

59  46     2 

3363 

Fomalhaut 

E. 

90  48     5 

3936 

89  22  39 

3999 

87  57     4 

3990 

86  31   19 

39x4 

a  Pegasi 

E. 

109  56  52 

9990 

108  24  59 

9909 

106  52  52 

9898 

105  20  30 

9686 

z8 

Regulus 

W. 

105  31   15 

97x6 

107     7  34 

9707 

X08  44     5 

9697 

xio  20  47 

9688 

Spica 

W. 

51  33  10 

9698 

53     9  53 

9688 

54  46  49 

9678 

56  23  58 

9668 

Saturn 

E. 

21     3  35 

9700 

19  26  55 

9699 

17  50     4 

9680 

16  12  56 

9668 

a  Aquilae 

E. 

52  53  58 

3449 

51  32  37 

3475 

50  ix  45 

3304 

48  51  25 

3535 

Fomalhaut 

E. 

79  20  43 

3x87 

77  54  18 

3x83 

76  27  49 

3x81 

75     I  17 

3x78 

a  Pegasi 

E. 

97  35     9 

9833 

96     z  24 

9893 

94  27  26 

9813 

92  53  15 

9802 

72 


APRIL,  1900. 


xvn. 


GREENWICH  MEAN  TIME. 

LimAR  DISTANCES. 

'4 

P.I. 

P.L. 

P.L 

P,!. 

Name  and  Direction    1 

NooiL 

of 

Illh. 

of 

Vlh. 

of 

IXh. 

of 

of  Object 

DUE. 

Diff. 

DiiE. 

DiflL 

e         *        » 

e         »        •» 

•               •               !• 

0          »          m 

19 

Spica 

W. 

58       I    21 

•658 

59  38  57 

9649 

61  16  45 

•639 

62  54  47 

9M 

a  Aquilae 

E. 

47  31  40 

3573 

46  12  36 

S6i6 

44  54  19 

3663 

43  36  52 

37x6 

Fomalhaut 

E. 

73  34  42 

3178 

72     8     7 

3178 

70  41  31 

3178 

69  14  56 

3180 

a  Pegasi 

E. 

91  18  50 

•79a 

89  44  12 

97«3 

88     9  22 

«773 

86  34  J9 

9763 

Mars 

E. 

108  21  46 

*944 

io6  50  23 

9934 

105  18  47 

9992 

103  46  56 

99XZ 

20 

Spica 

W. 

71     8  29 

«577 

72  47  56 

9566 

74  27  37 

•555 

76     7  34 

•544 

Jupiter 

W. 

23  30  19 

«555 

25  10  16 

«S44 

26  50  28 

•533 

28  30  56 

9392 

Fomalhaut 

E. 

62     3     7 

3ao9 

60  37     9 

3920 

59  "  24 

3232 

57  45  53 

3947 

a  Pegasi 

E. 

78  35  58 

9718 

76  59  42 

9709 

75  23  14 

2700 

73  46  34 

9699 

Mars 

E. 

96     4     9 

•853 

94  30  52 

a644 

92  57  21 

283X 

91  23  34 

9890 

Sun 

E. 

116  25  13 

t9x6 

"4  53  M 

99CH 

Z13  21     0 

9B92 

III  48  31 

9880 

21 

Spica 

W. 

84  31     8 

4489 

86   12  37 

9477 

87  54  23 

•465 

89  36  25 

9454 

Jupiter 

W. 

36  57  11 

fl465 

38  39  14 

«453 

40  21  33 

9441 

42     4    9 

9499 

Fomalhaat 

E. 

50  43  41 

3365 

49  20  44 

3399 

47  58  26 

3438 

46  36  53 

3484 

a  Pegasi 

E. 

65  40  35 

a655 

64     2  54 

9648 

62  25     4 

9&42 

60  47     6 

9636 

Mars 

•E. 

83  30  50 

«76x 

81   55  31 

2749 

80  19  56 

9737 

78  44     5 

9795 

Sun 

E. 

104     2  10 

a8z8 

102  28     6 

9806 

100  53  46 

9794 

99  19  10 

978X 

22 

Spica 

W. 

98  10  39 

4396 

99  54  19 

9384 

loi  38  16 

2373 

103  22  30 

^X 

Jupiter 

W. 

50  41   18 

8371 

52  25  34 

9359 

54  10     7 

2347 

55  54  58 

9336 

Saturn 

W. 

25  40  25 

«393 

27  24  10 

938x 

29      8    12 

2368 

30  52  32 

9357 

Fomalhaut 

E. 

40     4  18 

3830 

38  49  47 

3933 

37  37     I 

4051 

36  26  12 

4189 

a  Pegasi 

E. 

5a  35  42 

96ai 

50  57  15 

2690 

49  18  47 

262X 

47  40  20 

9694 

Mars 

E. 

70  40  48 

2665 

69     3  21 

2652 

67  25  37 

2640 

65  47  37 

2629 

Sun 

E. 

91  22     0 

2718 

89  45  44 

2705 

88     9  II 

•693 

86  32  21 

968z 

23 

Jupiter 

W. 

64  43  22 

«79 

66  29  53 

9267 

68  16  41 

9236 

70     3  46 

9243 

Saturn 

W. 

39  38  26 

««8 

41  24  28 

9287 

43  10  46 

2276 

44  57  21 

•264 

a  Pegasi 

E. 

39  29  57 

t67i 

37  52  38 

2690 

36  15  45 

27x4 

34  39  24 

9744 

Mars 

E. 

57  33  38 

ajTa 

55  54     4 

2561 

54  14  16 

2350 

52  34  12 

2540 

Sun 

E. 

78  24     I 

s6x8 

76  45  31 

2606 

75     6  44 

•594 

73  27  41 

9583 

24 

Jupiter 

W. 

79     3     9 

aiW 

80  51  47 

2182 

82  40  41 

9X73 

84  29  49 

9169 

Saturn 

W. 

53  54  17 

9212 

55  42  26 

2202 

57  30  50 

9x99 

59  19  29 

9x83 

a  Aquilae 

W. 

36  II  46 

3769 

37  27  20 

3633 

38  45  19 

3515 

40     5  26 

3408 

Mars 

E. 

44  10  25 

9493 

42  29     2 

248s 

40  47  27 

2478 

39     5  43 

9472 

Sun 

E. 

65     8  32 

2327 

63  27  57 

2517 

61  47     7 

9507 

60     6     3 

9497 

as 

Jupiter 

W. 

93  38  50 

2129 

95  29  15 

2XX6 

97  19  50 

9x09 

99  10  36 

9x03 

Saturn 

W. 

68  26     3 

2x49 

70  15  58 

2x35 

72     6     4 

9X98 

73  56  21 

9X29 

a  Aquilse 

W. 

47  12  34 

3095 

48  42  16 

9969 

50  13     8 

9990 

51  45     2 

9873 

Sun 

E. 

51  37  30 

2455 

49  55  13 

9447 

48  12  45 

9440 

46  30     7 

•434 

26 

Jupiter 

W. 

108  26  36 

9078 

no  18     9 

9075 

112     9  47 

9079 

114     I  30 

9070 

Saturn 

W. 

83     9  53 

9098 

85     0  56 

9094 

86  52     5 

9091 

88  43  18 

9088 

Sun 

E. 

37  55     6 

9412 

36  n  49 

94x0 

34  28  28 

9408 

32  45     5 

9408 

30 

Sun 

W. 

17     8  39 

i«49 

18  46  28 

9655 

20  24     9 

9664 

22      I   37 

•675 

Pollux 

E. 

55  10  18 

9388 

53  26  26 

9408 

51  43     2 

9497 

50    0    6 

•448 

Regulus 

E. 

91  40  14 

9So6 

89  54  23 

9390 

88     8  53 

•335 

86  23  44 

•350 

XVIII. 


APRIL,  1900. 


73 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

'4 

P.L. 

P.L. 

P.L. 

P.U 

Nam*  tad  Direattoo    | 

Midnight 

of 

XVb. 

of 

XVIIIh. 

of 

XXIh. 

of 

of  Object 

Diff. 

Diff. 

Difl. 

DiflL 

e        f        » 

Off 

e         »         w 

e         >         If 

19 

Spica 

W. 

64  33     4 

a6z8 

66  II  34 

2608 

67     50     18 

aS98 

69    29    16 

3587 

a  Aqailae 

E. 

42  20  22 

3778 

41     4  57 

3848 

39  50  45 

3927 

38  37  53 

40x9 

Fomalhaat 

£. 

67  48  24 

3x83 

66  21  55 

3188 

64  55  32 

3x93 

63  29  15 

3201 

a  Pegasi 

E. 

84  59     3 

97U 

83  23  35 

«745 

81  47  55 

1736 

80  12     3 

2726 

Majrs 

E. 

102  14  51 

agoo 

100  42  32 

2889 

99     9  59 

3877 

97  37  II 

2866 

20 

Spica 

W. 

77  47  46 

as33 

79  28  13 

2522 

81     8  56 

951X 

82  49  54 

3499 

Jupiter 

W. 

30  11  39 

asxo 

31  52  38 

2499 

33  33  53 

3487 

35  15  24 

3476 

Fomalhaut 

E. 

56  20  40 

3865 

54  55  47 

3284 

53  31  17 

3307 

52     7  14 

3333 

a  Pegasi 

E. 

73     9  43 

aflB4 

70  32  42 

9676 

68  55  30 

9668 

67  18     7 

266Z 

Mars 

E. 

89  49  32 

9808 

88  15  15 

2796 

86  40  42 

3785 

85     5  54 

3773 

Sun 

E. 

no  15  46 

aW7 

108  42  45 

a855 

107     9  29 

3843 

105  35  57 

983X 

21 

Spica 

W. 

91  18  43 

8443 

93     I   17 

8431 

94  44     8 

34x9 

96  27  15 

2408 

Jupiter 

W. 

43  47     2 

24X8 

45  30  II 

2407 

47  13  36 

2394 

48  57  19 

2383 

Fomalhaut 

E. 

45  16  II 

3536 

43  56  27 

3596 

42  37  48 

3663 

41    20   22 

374X 

a  Pegasi 

E. 

59     9     0 

s63a 

57  30  48 

2627 

55  52  30 

2624 

54  14     8 

2621 

Mars 

E. 

77     7  58 

47x3 

75  31  35 

9701 

73  54  56 

9686 

72  18     0 

2G76 

Sun 

E. 

97  44  17 

37«9 

96     9     8 

9756 

94  33  42 

3743 

92  57  59 

373X 

22 

Spica 

W. 

105     7     I 

«SO 

106  51  48 

3338 

108  36  52 

2336 

no  22  13 

33x5 

Jupiter 

W. 

57  40     5 

23M 

59  25  29 

«3X3 

61  II     9 

230X 

62  57     7 

2289 

Saturn 

W. 

32  37     9 

2345 

34  22     3 

4334 

36     7  13 

2329 

37  52  41 

23x0 

Fomalhaut 

E. 

35  17  36 

4346 

34  II  26 

453a 

33     8     2 

4748 

32     7  43 

4997 

a  Pegasi 

E. 

46     I  57 

2638 

44  23  40 

«633 

42  45  33 

2643 

41     7  37 

3655 

Mars 

E. 

64     9  21 

9617 

62  30  49 

2605 

60  52     I 

2593 

59  12  57 

3583 

Sun 

E. 

84  55  15 

2668 

83  17  52 

a655 

81  40  12 

3643 

80     2  15 

2630 

23 

Jupiter 

W. 

71  51     7 

«34 

73  38  44 

2223 

75  26  37 

22x3 

77  14  45 

3202 

Saturn 

W. 

46  44  13 

atss 

48  31  21 

«44 

50  18  43 

2233 

52     6  22 

2223 

«  Pegasi 

E. 

33     3  43 

2782 

31  28  51 

9B28 

29  54  59 

2884 

28   22   20 

3954 

Mars 

E. 

50  53  54 

2529 

49  13  21 

2320 

47  32  36 

2510 

45  51  37 

2501 

Sun 

E. 

71  48  23 

a57x 

70     8  48 

2560 

68  28  58 

3548 

66  48  52 

3538 

24 

Jupiter 

W. 

86  19  II 

2155 

88     8  47 

2x47 

89  58  35 

2138 

91  48  36 

2x30 

Saturn 

W. 

61     8  22 

ax74 

62  57  28 

2x66 

64  46  47 

3x57 

66  36  19 

2149 

a  Aquilse 

W. 

41  27  34 

33x5 

42  51  28 

3229 

44  17     3 

3x55 

45  44     6 

3085 

Mars 

E. 

37  23  51 

^469 

35  41  54 

M64 

33  59  50 

2460 

32  17  41 

3455 

Sun 

E. 

58  24  45 

1487 

56  43  14 

M79 

55     I  31 

2470 

53   19  36 

246Z 

25 

Jupiter 

W. 

loi     I  31 

9097 

102  52  35 

209X 

X04  43  48 

2086 

106  35     9 

9082 

Saturn 

W. 

75  46  47 

21x6 

77  37  22 

211Z 

79  28     5 

2x05 

81   18  56 

2X01 

a  Aqoils 

W. 

53  17  55 

4B33 

54  51  40 

4793 

56  26  14 

3763 

58     I  31 

3733 

Sun 

E. 

44  47  21 

4489 

43     4  27 

MM 

41  21  26 

34x9 

39  38  19 

24x5 

26 

Jupiter 

W. 

"5  53  16 

9068 

117  45     5 

2067 

119  36  55 

2066 

121  28  47 

2066 

Saturn 

W. 

90  34  35 

2066 

92  25  55 

2086 

94  17  15 

2085 

96     8  37 

2085 

Sun 

E. 

31     I  41 

2408 

29  18  18 

a409 

27  34  56 

24x2 

25  51  38 

24x5 

30 

Sun 

W. 

23  38  50 

2687 

25  15  47 

2701 

26  52  26 

37x4 

28  28  47 

2730 

Pollux 

E. 

48  17  40 

«47X 

46  35  46 

3494 

44  54  24 

25x8 

43  13  36 

«543 

Regulus 

E. 

84  38  57 

2366 

82  54  33 

9382 

81   10  32 

3398 

79  26  54 

2414 
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AT  GREENWICH  APPARENT  NOON. 

1 

1 

1 

1 
i      . 

1 

1 

THE  SUN'S 

Sidw«>3 
Time  at 
Seml- 
dtamMer 
Paninc 
Meridian. 

Time, 

to  be 
Subtracted 

from 
Apparent 

Time. 

DilL  for 
zHonr. 

Apparent 
RiKht  Ascension. 

Diif.  for 
X  Hour. 

Apparent 
Declination. 

DilLfor 
I  Hour. 

Semi- 
diameter. 

Tues. 
Wed. 
Thur. 

I 

2 

3 

h      m       s 
2    32    52.35 
2    36   41.61 
2    40    31.40 

s 

9.542 
9.564 
9.586 

0        »       " 

N.I 5     I  22.8 
15  19  27.2 
15  37  16.3 

+45.49 
44.86 
44.22 

t          m 

15  5315 
15  52.92 
15  52.69 

6597 
66.05 
66.13 

m       i 

2  57.14 

3  4.43 
3  11-17 

• 

0.314 
0.292 
0.270 

Frid. 

Sat. 

SC/N. 

4 
5 
6 

2    44    21.72 
2    48    12.58 
2    52       3.99 

9.608 
9.631 
9.654 

15  54  49.9 

16  12     7.6 
16  29     9.2 

+43.57 
42.90 
42.22 

15  52.46 
15  5223 
15  52.00 

66.21 
66.29 
66.37 

3  17.39 
3  23.07 
3  28.20 

0.248 
0.225 
0.202 

Mon. 
Tues. 
Wed. 

7 

8 

9 

2  55  55-95 

2  59  48.45 

3  3  4152 

9.677 
9.700 
9.723 

.    16  45  54.4 
j   17     2  22.7 
*    17  18  34.0 

+41.53 
40.83 
40.  XI 

15  51.78 
15  51-56 
15  51-34 

66.45 
66.53 
66.61 

3  32.78 
3  36.82 
3  40.30 

0.179 
0.156 
0.133 

Thur. 
Frid. 
Sat. 

lO 

12 

3     7  3514 
3  II  29.32 
3  15  24.06 

9.746 
9.770 
9.793 

17  34  28.0 

17  50     4-3 

18  5  22.9 

+39.38 
38.64 

37.89 

15  51.12 

15  50-91 
15  50.70 

66.69 
66.78 

66.86 

3  4323 
3  45.59 
3  47.40 

0.X10 
0.087 
0.063 

SC/JV. 

Mon. 

Tues. 

13 
15 

3  19  19.38 
3  23  15.27 
3  27  11.72 

9.817 
9.840 
9.864 

18  20  23.1 
18  35     5-0 
18  49  28.0 

+37.13 
36.36 
35.57 

15  50-50 
15  50.30 
15  50.10 

66.94 
67.02 
67.10 

3  48.64 
3  49.30 
3  49.40 

0.039 
0.0x5 
0.009 

Wed. 
Thur. 
Frid. 

i6 

17 
i8 

3  31     ^'75 
3  35     6.36 
3  39     4-54 

9.888 
9.912 
9.936 

19     3  32.1 
19  17  16,8 
19  30  42.1 

+34.77 
33.96 
33.14 

15  49.90 
15  49.70 
15  49-51 

67.18 
67.26 
67-34 

3  48.92 
3  47.88 
3  46.25 

0.032 
0.056 
0.080 

Sat. 

SUJ\r. 

Mon. 

19 

20 
21 

3  43     3.30 
3  47     2.62 
3  51     2.52 

9.960 

9.984 

10.007 

19  43  47.5 

19  56  32.9 

20  8  58.0 

+32.31 
31.47 
30.61 

15  49.32 
15  49-14 
15  48-96 

67.42 
67.50 
67.58 

3  4406 
3  41.30 
3  37.97 

0.104 
0.X27 
0.X50 

Tues. 
Wed. 
Thur. 

22 
23 
24 

3  55     2.97 

3  59     3.98 

4  3     5.53 

10.030 
10.053 
10.075 

20  21     2.4 
20  32  46.1 
20  44     8.6 

+29.74 
28.87 

27.99 

15  48.79 
15  48.62 
15  48-45 

67.65 

67-73 
67.80 

3  3409 
3  29.65 
3  24.66 

0.173 
0.195 
0.217 

Frid. 

Sat. 

SC/JV. 

25 
26 

27 

4     7     7.61 
4  II   10.20 

4  15  13.31 

10.097 
10. 1 18 
XO.138 

20  55     9.8 

21  5  49.4 
21   16     7.2 

+27.09 
26.19 
25.28 

15  48.28 
15  48-12 
15  47.96 

67.87 
67.94 
68.01 

3  19.15 
3  13.13 
3     6.61 

0.239 
0.261 
0.282 

1  Mon. 
1  Tues. 

Wed. 

Thur. 

28 

29 
30 
31 

4  19  16.89 
4  23  20.92 
4  27  25.43 
4  31  30.36 

10.158 
10.177 
10.195 
10.212 

21  26     3.0 
21  35  36.6 
21  44  47.7 
21  53  36.1 

+24.36 
2343 
22.49 
21.54 

15  47.81 
15  47.66 

15  47-51 
15  47.36 

68.07 
68.13 
68.19 
68.25 

2  59.60 
2  52.13 
2  44.21 
2  35.87 

0.303 
0.322 
0.340 
0.357 

Frid. 

32 

4  35  35.70  1  10.229 

N.22     2     1.6 

+20.58 

15  47.22 

68.31 

2  27.12 

0.373 

NOTB^ 

rhe  I 

issing  may  be  found  by  iubtri 

lodnc  a*.i8  bm 

a  the  aide 

real  time. 

Fbe* 

ifcn  +  prefixed  to  the  hourly 

change  of  declination  indicate 

w  that  nocth  d 

BOaUMUOO 

■  are  increasin 

8. 

II. 
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AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

1 

1 

1 

o 

1 

Equation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

DiiF.  for 
z  Hoar. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sua 

Apparent 
Right  Ascensioa 

Diff.  for 
X  Hoar. 

Apparent 
Decilnatioa 

Diif  for 
zHonr. 

Tues. 
Wed. 
Thur. 

I 

2 

3 

h      m       s 
2    32   52.82 
2    36   42.10 
2   40   31.91 

s 

9.542 
9.564 
9.586 

N.I 5     I  25.0 

15  19  29.4 

15  37  18.6 

+45.49 
44.86 
44.22 

m       s 

2  57.16 

3  4-44 
3  II. 18 

8 

0.314 
0.292 
0.270 

b      m       8 

2  35  49.98 
2  39  46.54 
2  43  43.09 

Frid. 

Sat. 

SUN. 

4 
5 
6 

2   44   22.25 
2   48    13.12 

2  52     4-55 

9.608 
9.631 
9.654 

15  54  52-2 

16  12    lO.O 
16  29  1 1.6 

+43.57 
42.90 
42.22 

3  17.40 
3  23.08 
3  28.21 

0.248 
0.225 
0.202 

2  47  39.64 

2    51    36.20 

2  55  32.76 

Mon. 
Tues. 
Wed. 

7 
8 

9 

2  SS  56.52 

2  59  49-03 

3  3  42.11 

9.677 
9.700 
9-723 

16  45  56.8 

17  2  25.2 
17  18  36.5 

+41-53 
40.83 
40.11 

3  32.79 
3  36.83 
3  40.31 

0.179 

a  156 
0.133 

2  59  29.31 

3  3  25.86 
3     7  22.42 

Thur. 
Frid. 
Sat. 

lO 

II 

12 

3     7  35.74 
3  II  29.93 
3  15  24.68 

9,746 
9.770 
9.793 

17  34  305 

17  50     6.8 

18  5  25.3 

+39.38 
38.64 

37.89 

3  43.24 
3  45.60 
3  47.40 

0.1 10 
0.087 
0.063 

3  II   18.98 

3  15  15.53 
3  19  12.09 

SUN. 

Mon. 

Tues. 

13 
14 
15 

3  19  20.00 

3  23  15.89 
3  27  12.35 

9.817 
9.840 
9.864 

18  20  25.5 

18  35     7.3 
18  49  30.3 

+37.13 
36.36 

35.57 

3  48.64 
3  49.30 
3  49.40 

0.039 
0.0x5 
0.009 

3  23     8.64 
3  27     5.20 
3  31     -^'75 

Wed. 
Thur. 
Frid. 

1-6 

17 
i8 

3  31     9.38 
3  35     6.99 
3  39     5.17 

9.888 
9.912 
9.936 

19     3  34.3 
19  17  19.0 
19  30  44.2 

+34-77 
33.96 
33.X4 

3  48.92 
3  47.88 
3  46.25 

0.032 
0.056 
0.080 

3  34  58.31 
3  38  54.86 
3  42  51-42 

Sat 

SUN. 

Mon. 

19 

20 
21 

3  43     3.92 
3  47     3.24 
3  51     3.13 

9.960 

9.984 

10.007 

19  43  49.6 

19  56  34.9 

20  8  59.9 

+32.31 
31.47 
30.61 

3  44.06 

3  41-29 
3  37.96 

0.104 
0.127 
0.150 

3  46  47-98 
3  50  44-53 
3  54  41.09 

Tues. 
Wed. 
Thur. 

22 
23 
24 

3  55     3.57 

3  59     4.57 

4  3     6.11 

10.030 
10.053 
10.^5 

20  21     4.2 
20  32  47.8 
20  44  10.2 

+29.74 
28.87 

27.99 

3  34-08 
3  29.64 
3  24.65 

0.173 
0.195 
0.217 

3  58  37.65 

4  2  34.20 
4    6  30.76 

Frid. 

Sat. 

SUN. 

25 
26 
27 

4     7     8.17 
4  II   10.75 
4  15  13-84 

10.097 
10. 1 18 
10.138 

20  55  1 1.3 

21  5  50.8 
21   16     8.5 

+27.09 
26.19 
25.28 

3  19.14 
3  13.12 
3     6.59 

0.239 
0.261 
0.282 

4  10  27.32 

4  14  23-87 
4  18  20.43 

Mon. 
Tues. 
Wed. 
Thur. 

28 
29 
30 
31 

4  19  17.40 
4  23  21.43 
4  27  25.90 
4  31  30.80 

10.158 
10.177 
10.195 
10.212 

21  26     4.2 

21  35  37-7 
21  44  48.7 

21  53  37-0 

+24.36 
23.43 
22.49 
21.54 

2  59-58 
2  52.11 

2  44- 19 
2  35.85 

0.303 
0.322 
0.340 
0.357 

4  22  16.98 
4  26  13.54 
4  30  10.10 
4  34     6.66 

Frid. 

32 

4  35  36.12 

10.229 

N.22     2     2.5 

+20.58 

2  27.10 

0.373 

4  38     3-21 

NoT«.— Tl 

T 

be  M 

h«ii| 

inci 

midlameter  for  met 
Ko  +  prefixed  to  th 
■easing. 

m  noon  ma 
e  boorly  ch 

jr  be  assumed  the  « 
snge  of  declination  i 

ime  as  that 
ndicates  th 

for  apparent  i 
at  north  declin 

loon. 

ations  are 

DifE.  for  z  Hour. 
+  9'.8565. 
(Table  III.) 
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III. 


AT  GREENWICH  MEAN  NOON. 

Mean  Time 

of 

Sidereal  Noon. 

1 

1 
■s 

5 

1 
1 

•s 

1 

THE  SUN'S 

Logarithm 

of  the 

Radios  Vector 

of  the 

Earth. 

DiCfor 
z  Hoar. 

TRUE  LONGITUDB. 

DM.  for 
I  Hour. 

LATTTUDB. 

X 

V 

I 

2 

3 

121 

122 
123 

0           •          w 

40  38  54.0 

41  37     5-9 

42  35  15-9 

0                It 

38    22.0 
36    33.7 

34  43-6 

i* 

14554 
145.46 

145.37 

m 
+  0.26 
0.13 
-|-   0.0 1 

0.0034818 
0.0035879 
0.0036926 

+44.5 
43.9 
43.3 

h     m       8 
21    20    39.64 
21    16   43.73 
21    12    47.82 

4 
5 
6 

124 
125 
126 

43  33  23.9 

44  31  30-0 

45  29  34-2 

32  Si-4 
30  57-4 
29     1-5 

145.29 
145.21 
145.13 

—  0.1  I 
0.20 
0.27 

0.0037957 
0.0038975 
0.0039980 

+42.7 
42.1 
41.6 

21     8  51.91 

21       4    56.00 
21       I       O.IO 

7 
8 

9 

127 
128 
129 

46  27  36.5 

47  25  36,8 

48  23  35.4 

27     3.6 
25     3-8 
23     2,3 

145.05 
144.97 
144.90 

-0.33 

0-35 
0.34 

0.0040973 
0.0041955 
0.0042926 

+41-1 
40.7 
40.3 

20    57      4.19 
20   53      8.28 
20   49    12.37 

lO 

II 

12 

130 

131 
132 

49  21  32.1 

50  19  27.1 

51  17  20.4 

20  58.8 

18  53-7 
16  46.8 

144.83 
144.76 
144.69 

-0.31 
0.24 
0.16 

0.0043888 
0.0044839 
0.0045782 

+39.9 
39.5 
39.1 

20   45    16.46 
20   41    20.55 
20    37    24.64 

13 
14 
15 

133 
134 
135 

52  15  12.1 

53  13     2.2 

54  10  50.8 

14  38.4 
12  28.3 
10  16.8 

144.62 
144.56 
144.50 

—  0.06 

+  0.05 

0.18 

0.0046716 
0.0047642 
0.0048559 

+38.7 
38.3 
38.0 

20    33    28.73 
20   29    32.82 
20   25    36.91 

i6 

17 
i8 

136 

137 
138 

55  8  38.0 

56  6  23.9 

57  4    8.6 

8     3.9 
5  49-6 
3  34.2 

144.44 
144.39 
144.34 

+  0.32 

045 
0.57 

0.0049468 
0.0050367 
0.0051257 

+37.6 
37.2 
36.8 

20    21    41.00 
20    17    45.09 
20    13    49.18 

19 

20 
21 

139 
140 
141 

58     I  52.1 

58  59  34-5 

59  57  15-9 

I   17.5 
58  59-8 
56  41.1 

144.29 

I44.a4 
144.20 

+  0.67 

0.75 
0.79 

0,0052137 
0.0053004 
0.0053857 

+36.4 
35.8 
35.2 

20      9    53.27 
20      5    57.36 
20      2       1.45 

22 
23 
24 

142 

143 
144 

60  54  56,3 

61  52  35-7 

62  50  14.2 

54  21.3 
52     0.6 

49  38.9 

144.16 
144.12 
144.08 

+  0.79 
0.77 
0.71 

0.0054696 
0.0055517 
0.0056320 

+34.5 
33.8 
33.0 

19    58      5.54 

19  54    9.63 
19  50  13.72 

25 
26 

27 

145 
146 
147 

63  47  Si-7 

64  45  28.2 

65  43     3.8 

47  16.2 
44  52.6 
42  28.0 

144.04 
144.00 
143.96 

+  0.62 
0.52 
0.39 

0.0057103 
0.0057864 
0.0058602 

+32.1 
31.2 
30.3 

19  46  17.81 
19  42  21.90 
19  38  25.99 

28 
29 

30 
31 

148 
149 
150 
151 

66  40  38.2 

67  38  1 1.5 

68  35  43-7 

69  33  14.7 

40     2.2 
37  35-4 
35     7-4 
32  38.3 

143.91 
143.86 
143.82 
143.77 

+  0.26 

-|-  0.12 

—  0.02 

0.14 

0.0059318 
0.0060010 
0.0060678 
0.0061324 

+29.4 
28.4 

27.4 
26.3 

19  34  30.08 
19  30  34.16 
19  26  38.25 
19  22  42.34 

32 

152 

70  30  44.5 

30     7-9 

143.72 

—  0.24 

0.0061947 

+25.4 

19  18  46.43 

Not 

Bw— The  1 
met 

lambera  in  eolDmn  A 
m  eqninoz  of  Janoac 

eoiTMpODd  M 

the  trne  0 

quiaoi  of  tfa«  date ;  fa  column 

A'  to  the 

Diff.  fori  Hoar, 
— 9".8296. 
(Table  II.) 
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GREENWICH 

MEAN  TIME. 

4 

o 

THE  MOON'S 

o 

S 

1 

1 

SBHIDIAMETES. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Hidnlffbt 

Noon. 

DiS.  for 
I  Hour. 

Midnight 

Diff.  for 
I  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
X  Hour. 

Noon. 

I 

2 

3 

15    563 
15   42.2 
15    28.3 

t             if 

15  49-3 
15  35-2 
15  21.7 

58  23.1 

57  31-4 
56  40.2 

1* 

-2.09 
2.16 
2.06 

f          m 

57  57-5 
57    5-5 
56  159 

-a.  15 
2.13 
»-95 

h      m 

2  5-5 

3  2.2 
3  56.2 

m 

2.40 
2.31 
2.18 

d 
2.3 

3-3 
4-3 

4 
5 
6 

15    155 
15      4.6 

14   56.2 

IS    9.8 
15    0.1 
14  530 

55  53-2 
55  133 
54  42.4 

-1.82 
1.48 
1.08 

55  32.2 
54  566 
54  30.6 

-1.66 
1.29 
0.87 

4  46.9 

5  34-3 

6  18.8 

2.04 

I.91 
I.81 

5.3 
6.3 
7-3 

7 
8 

9 

14   50-5 
14  47.6 

14  47-3 

14  48.7 
14  47.1 
14  48.1 

54  21.4 
54  10.6 

54    9-6 

-0.66 
-0.24 
+0.15 

54  H7 
54    8.9 
54  ".6 

-0.45 
-0.04 
+0.33 

7     1.2 

7  42.5 

8  23.5 

1-74 
1.71 
1.72 

8.3 

9-3 

10.3 

lO 

II 

12 

14  49.5 

14  53-8 
14  59.8 

14  51-4 

14  56.6 

15  3-2 

54  17-7 
54  33-4 
54  55-4 

+0.50 
0.79 
1.02 

54  24.7 

54  43-8 

55  8.2 

+0.65 
0.92 

I.IO 

9     5-2 

9  483 
10  33.6 

1.76 
1.84 
1-94 

11.3 
12.3 
13.3 

13 
H 
15 

15     7.0 
15  15.0 
15  23.4 

15  10.9 
15  19.2 
15  27.6 

55  22.0 

55  514 

56  22.1 

+1.18 
1.26 
1.29 

55  36-4 

56  6.7 

56  37-6 

+1.23 
Z.28 
1.28 

11  21.5 

12  12.4 

13  5.6 

2.06 

2.17 

2.26 

14.3 

15-3 
16,3 

i6 

17 
i8 

15  317 
15  39-9 
15  47.6 

15  35-9 
15  43-8 
15  51-3 

56  529 

57  22.8 
57  511 

+1.27 
1.21 
1.14 

57     8.0 

57  37-2 

58  4-6 

+1.24 
1.18 

I.IO 

14     0-5 

14  55-8 

15  50.4 

2.30 
2.29 
2.25 

17.3 
18.3 
19.3 

19 

20 
21 

15  54-8 

16  1.4 
16     7.2 

15  58.2 

16  4.4 
16     9.8 

58  176 

58  41.8 

59  3-3 

+1.05 
0.95 
0.82 
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16  56  25.0 

9.053 

2 

4  17  25.62 

a.485a 

21 

47  40.4 

3.8x8 

3 

2 

21  38.86 

a.4i4a 

17     5  24.9 

8.943 

3 

4  19  54.72 

a.  4847 

21 

50  25.3 

a.677 

4 

2 

24     3.80 

a.4i7a 

17  14  18.2 

8.833 

4 

4  22  23.79 

8.484X 

21 

53     1.6 

a.  534 

5 

2 

26  28.92 

8.4801 

17  23    4.8 

8.730 

5 

4  24  52.81 

8.4833 

21 

55  29.4 

8.393 

6 

2 

28  54.21 

8.48ag 

17  31  44.6 

8.607 

6 

4  27  21.79 

8.4835 

21 

57  48.7 

8.8SX 

7 

2 

31  19.67 

a.4a57 

17  40  17.6 

8.493 

7 

4  29  50.71 

8.48x5 

21 

59  59.5 

8.X09 

8 

2 

33  45.30 

a.4a85 

17  48  43.7 

8.378 

8 

4  32  19.57 

8.4805 

22 

2     1.8 

X.968 

9 

2 

36  11.09 

a.43xa 

17  57     2.9 

8.86X 

9 

4  34  48.37 

a.4794 

22 

3  55.6 

X.836 

lO 

2 

38  37.05 

a.4340 

18     5  15.0 

8.X43 

10 

4  37  17.10 

8.4788 

22 

5  40.9 

Z.684 

II 

2 

41     3.17 

a.4366 

18  13  20.0 

8.034 

II 

4  39  45.75 

8.4768 

22 

7  17.7 

X.543 

12 

2 

43  29.44 

8.439a 

18  21  17.9 

7.905 

12 

4  42  14.32 

a.4754 

22 

8  46.0 

X.40X 

13 

2 

45  55.87 

a.  4417 

18  29     8.7 

7.784 

13 

4  44  42.80 

a.4738 

22 

10     5.8 

X.359 

H 

2 

48  22.45 

3.4448 

18  36  52.1 

7.663 

14 

4  47  ".19 

a.47a3 

22 

II   17.1 

X.118 

15 

2 

50  49.18 

8.4467 

18  44  28.1 

7.539 

15 

4  49  39.48 

8.4706 

22 

12  20.0 

0.978 

i6 

2 

53  16.06 

a.449a 

18  51  56.8 

7.416 

16 

4  52     7.66 

8.4687 

22 

13  14.4 

0.837 

17 

2 

55  43.08 

8.4515 

18  59  18.0 

7.293 

17 

4  54  35.73 

8.4668 

22 

14    0.4 

0.697 

i8 

2 

58  10.24 

a.4537 

19     6  31.8 

7.167 

18 

4  57     3.68 

a.4648 

22 

14  38.0 

0.557 

19 

3 

0  37.53 

a'4S59 

19  13  38.0 

7.040 

19 

4  59  31.50 

8.4637 

22 

15     7.2 

0.417 

20 

3 

3     4.95 

8.458X 

19  20  36.6 

6.913 

20 

5     I  59.20 

a.4605 

22 

15  28.0 

0.878 

21 

3 

5  32.50 

8.4608 

19  27  27.6 

6.786 

21 

5     4  26,76 

8.4588 

22 

X5  40.5 

+  0.138 

22 

3 

8    0.17 

8.4688 

19  34  10.9 

6.657 

22 

5     6  54.18 

a.4558 

22 

X5  44.6 

-  0.001 

23 

3 

10  27.96 

8.4641 

19  40  46.4 

6.588 

23 

5     9  21.46 

a.4S33 

1      22 

15  40.4 

0.138 

24 

3 

12  55.86 

a.4659 

■N.I9  47  14.2 

6.398 

24 

5  XX  48.58 

a.4507 

N.22 

IS  28.0 

0.376 

XII. 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

i 

rloixr. 

RlRht 

^i?'<*'        Declinatioa 

Di£f.for 

Hour. 

Right 

1 
Difif.  for 

Dedina  tJ  on. 

DiiCfor 

Aicensioa 

I  Minute. 

iMinmo. 

Aacension. 

I  Minnte. 

•i/OVllUS  U  iMI. 

z  Minoto. , 

TUESDAY  29. 

THURSDAY  31. 

h    m      s 

8                     0        .         .» 

w 

b    m      s 

8 

0                 »               W 

m 

0 

5  11  48.58 

a.4507   |N,22    15   28.0 

0.276 

0 

7     5     0.43 

3.344X 

N.I9  36  19.0 

6.037. 

I 

5  14  15.54 

2.4480 

22    15      7.3 

0.413 

I 

7     7  14.92 

3.2387 

19  30  14.5 

6.133 

2 

5  16  42.34 

a.  445a 

22    14    38.4 

0.550 

2 

7     9  29.08 

2.2333 

19  24  4.2 

6.320 

3 

5  19     8.97 

S.4434 

22    14       1.3 

0.687 

3 

7  II  42.92 

2.2280 

19  17  48.1 

6.3x5 

4 

5  21  35.43 

«-4395 

22    13    16.0 

0.823 

4 

7  13  56.44 

2.2227 

19  II  26.4 

6.408 

5 

5  24     1.71 

a.436» 

22    12   22.6 

0.958 

5 

7  16     9.64 

8.2x72 

19     4  59.1 

6.5O8 

6 

5  26  27.80 

a.  433a 

22    II    21. 1 

1.093 

6 

7  18  22.51 

8.2IZ9 

18  58  26.2 

6.593 

7 

5  28  53.70 

a.  4300 

22    10    II. 5 

1.227 

7 

7  20  35.07 

2.2066 

18  51  47.9 

6.663 

8 

5  31  19.40 

a.  4367 

22      8    53.9 

X.360 

8 

7  22  47.30 

2.20X2 

18  45     4.2 

6.773 

9 

5  33  44-91 

a.4a34 

22      7    28.3 

X.493 

9 

7  24  59.21 

a.x957 

18  38  15.2 

6.861 

lO 

5  36  10.21 

a. 4x99 

22       5    54.8 

1.625 

10 

7  27  10.79 

2.X903 

18  31  20.9 

6.949 

II 

5  38  35.30 

3.4x64 

22      4    13.3 

x.757 

II 

7  29  22.05 

3.1850 

18  24  21.3 

7.037 

la 

5  41     0.18 

a.4ia8 

22      2    24.0 

x.888 

12 

7  31  32.99 

3.1796 

18  17  16.5 

7.X83 

13 

5  43  24.84 

a.4091 

22      0    26.8 

9.018 

13 

7  33  43.60 

8.174a 

18  10    6.7 

7.905 

M 

5  45  49.27 

a. 405a 

21    58    21.9 

a.  147 

14 

7  35  53.90 

3. 1689 

18      2    51.9 

7.888 

15 

5  48  13.47 

a.  40x4 

21    56      9.2 

8.376 

15 

7  38     3.87 

a.x635 

17  55  32.1 

7.37X 

i6 

5  50  37-44 

«.397« 

21  53  48.8 

8.404 

16 

7  40  13.52 

3.X58X 

17  48     7.4 

7.45a 

17 

5  53     1. 18 

a.  3936 

21    51    20.7 

a.53x 

17 

7  42  22.84 

2.X527 

17  40  37.9 

7.533 

i8 

5  55  24.67 

a.  3895 

21    48   45.1 

a.657 

18 

7  44  31.85 

a.x475 

17  33     3.6 

7.6XX 

19 

5  57  47.92 

a. 3854 

21    46       1.9 

a.  783 

19 

7  46  40.54 

3.x4aa 

17  25  24.6 

7.689 

20 

6     0  10.92 

2.38xa 

21    43    II. I 

a.908 

20 

7  48  48.91 

3.1369 

17  17  40.9 

7.766 

21 

6     2  33.66 

a. 3769 

21    40    12.9 

3.039 

21 

7  50  56.97 

S.1317 

17     9  52.7 

7.84a 

22 

6     4  56.15 

a.37a7 

21  37     7.3 

3.X55 

22 

7  53     4.71 

8.xa63 

17     I  59.9 

7.9x8 

23 

6     7  18.38 

a  368fl 

N.2I  33  54.3 

3.377 

23 

7  55  12. 13 

3. 13X3 

N.16  54     2.6 

7.99a 

WEI 

ONESDAY  30. 

FRI] 

DAY.  Jl 

UNE  I. 

• 

o 

I 

6     9  40.33 
6  12     2.02 

a. 3637 
a. 359a 

N.2I  30  34.0 

21    27      6.5 

3.398 
3.5x9 

0 

7  57  19.25 

3.1160 

N.16  46     0.8 

1      8.064 

■""""^^^ 

2 

6  14  23.44 

a.  3547 

21    23   31.7 

3.639 

■ 

3 

6  16  44.58 

a.35ox 

21    19   49.8 

3.758 

4 

6  19     5.45 

a. 3455 

21    16      0.8 

3.875 

5 

6  21   26.04 

a. 3408 

21    12      4.8 

3.99a 

PHASES 

OF  TK 

[E  MOON. 

6 
7 

6  23  46.34 
6  26     6.35 

a. 3359 
a.33xa 

21       8       1.8 

21     3  51.8 

4.108 

4.834 

8 

6  28  26.08 

a.  3263 

20  59  34.9 

4.338 

d 

h      m 

9 

6  30  45.51 

a. 3213 

20  55  11.3 

4.450 

T> 

First  Quartei 

•     ■ 

.    May       6 

I   39.0 

10 

II 

12 

6  33     4.64 
6  35  23.48 
6  37  42.02 

a.3x64 
2.3x15 
a.  3065 

20  50  40.9 
20  46     3.8 
20  41  20.0 

4.563 

4.674 
4.784 

0 

C 

Full  Moon 
Last  Quarter 

,           m           .           lA. 

3  36.6 
8  30.9 

.     . 

•           .           •           X^ 
.          .          .          21 

13 

6  40     0.26 

2.30x4 

20  36  29.7 

4.893 

• 

New  Moon 

.           .           .           28 

2  49.8 

14 
^5 

6  42  18.19 
6  44  35- 82 

a.  2963 
2.29x2 

20  31  32.8 
20  26  29.5 

5>ooa 

5.108 

i6 

6  46  53.14 

2.286X 

20  21   19.8 

5.2x5 

. 

d       b 

17 

6  49.  10.15 

2.2809 

20  16     3.7 

5.320 

c 

Apogee     .     . 

•     • 

.     .    May 

8  14.3 

i8 

6  51  26.85 

2.2757 

20  10  41.4 

5.434 

c 

Perigee    .     . 

t     «■ 

.       .       .       .          2A      6.0     1 

19 

6  53  43- 24 

2.2705 

20     5  12.8 

5.5a8 

20 
21 

6  55  59.31 
6  58  15.07 

2.2652  i      19   59  38.1 
2.2600  i      19   53   57.3 

5.629 
5.730 

22 

7     0  30.51 

2.2547         19  48   10.5 

5.830 

23 

7     2  45.63 

2.2493         19  42   17.7 

5.929 

24 

7     5     0.43 

2.2441    N.19   36    19.0 

6.027 

86 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

ii 

Name  and  Direction 

Noon. 

P.L. 
of 

Illh. 

P.L. 

of 

VJh. 

P.L. 

of 

IX^ 

P.L. 
of 

? 

of  Object 

DiiE. 

Diff. 

Diff. 

Diff. 

0           t           t 

e         »         w 

e         »         M 

•       t       w 

I 

Sun 

W. 

30    4  47 

4746 

31    40    26 

87«X 

33  15  45 

«779 

34  50  41 

2796 

, 

Pollux 

E. 

41  33  23 

4571 

39  53  48 

2600 

38  14  53 

2630 

36  36  39 

8663 

Regulus 

E. 

77  43  39 

3431 

76     0  49 

S446 

74  18  23 

8465 

72  36  21 

8482 

2 

Sun 

W. 

4a  39  4* 

•883 

44  12  22 

8901 

45  44  39 

8980 

47  16  32 

2939 

Regulus 

E. 

64  12  21 

«57a 

62  32  48 

2591 

60  53  40 

3609 

59  14  57 

8627 

Spica 

E. 

118     7  30 

8550 

116  27  26 

8S67 

114  47  46 

2584 

Z13     8  29 

8601 

3 

Sun 

W. 

54  50  14 

3029 

56  19  51 

3047 

57  49     5 

306* 

59  17  59 

3079 

Aldebaran 

W. 

29     5  31 

V7^ 

30  40  36 

8788 

32  15  28 

879a 

33  50     7 

8801 

Regulus 

E. 

51     7  34 

8719 

49  31   19 

•738 

47  55  29 

2756 

46  20     3 

2774 

Spica 

£. 

104  57  57 

3687 

103  20  59 

8704 

loi  44  24 

8780 

zoo     8  XI 

2736 

4 

Sun 

W. 

66  37  20 

3164 

68     4  12 

3«79 

69  30  46 

3195 

70  57     I 

33x0 

Aldebaran 

W. 

41  39  50 

a859 

43  13     I 

2870 

44  45  58 

8883 

46  18  39 

9895 

Venus 

W. 

22  14  51 

3249 

23  40     2 

3254 

25     5     7 

3860 

26  30     5 

S866 

Regulus 

E. 

38  28  54 

8866 

36  55  52 

8886 

35  23  15 

.   "QOS 

33  51     2 

0924 

Spica 

E. 

92  12  19 

1814 

90  38     9 

8828 

89     4  18 

8848 

87  30  45 

2857 

5 

Sun 

W. 

78     3  58 

3279 

79  28  34 

3292 

80  52  55 

3304 

82  17     2 

33x6 

Aldebaran 

W. 

53  58  19 

2931 

55  29  33 

8968 

57     0  34 

a972 

58  31  22 

8983 

Venus 

W. 

33  3a  47 

3307 

34  56  50 

33x6 

36  20  43 

3325 

37  44  26 

3334 

Spica 

E. 

79  47  24 

2921 

78  15  32 

2933 

76  43  55 

11944 

75  12  32 

•955 

6 

Sun 

W. 

89  14  25 

3367 

90  37  19 

337« 

92     0     3 

3385 

93  22  37 

3392 

Aldebaran 

W. 

66     2  23 

3026 

67  32     4 

3034 

69     X  35 

304X 

70  30  57 

3047 

Venus 

W. 

44  40  32 

3374 

46     3  18 

3380 

47  25  57 

3387 

48  48  28 

3393 

Pollux 

W. 

25  30  40 

3370 

26  53  31 

334X 

28  16  55 

33x9 

29  40  44 

3300 

Spica 

E. 

67  38  53 

3003 

66     8  44 

30Z8 

64  38  46 

30x9 

63     8  57 

3026 

Jupiter 

E. 

113  50  ai 

2963 

112  19  22 

897X 

no  48  33 

a978 

109  17  53 

2985 

7 

Sun 

W. 

zoo  13  29 

34«3 

loi  35  19 

3428 

102  57     4 

3439 

104  18  44 

3436 

Aldebaran 

W. 

77  55  53 

3075 

79  24  33 

3979 

80  53     8 

3083 

82  21  38 

3087 

Venus 

W. 

55  39  26 

3418 

57     I  22 

3422 

58  23  13 

342s 

59  45     I 

3489 

Pollux 

W. 

36  44  24 

3240 

38     9  46 

3a3« 

39  35  17 

3225 

41     0  56 

3220 

Spica 

E. 

55  41  56 

3056 

54  12  53 

306Z 

52  43  56 

3065 

51  15     3 

3069 

Jupiter 

E. 

loi  46  35 

3014 

100  16  40 

30x8 

98  46  50 

S088 

97  17     5 

3035 

8 

Sun 

W. 

III     6  13 

3447 

112   27   36 

3447 

"3  48  59 

3448 

Z15  10  21 

3448 

Venus 

W. 

66  33  22 

3435 

67  54  59 

3435 

69  16  36 

3434 

70  38  14 

3434 

Pollux 

W. 

48  ID  47 

3x9s 

49  37     2 

3190 

51     3  23 

3x86 

52  29  49 

5x82 

Spica 

E. 

43  51  36 

3080 

42  23     2 

S08x 

40  54  29 

So8x 

39  25  56 

3082 

Jupiter 

E. 

89  49     9 

3035 

88  19  40 

3037 

86  50  13 

3036 

85  20  45 

3036 

Saturn 

E. 

"5  56  15 

3062 

114  27  19 

3063 

112  58  24 

3063 

III  29  29 

3062 

9 

Sun 

W, 

121  57  26 

3440 

123  18  57 

3437 

124  40  32 

3434 

126     2  10 

343X 

Venus 

W. 

77  26  44 

3423 

78  48  34 

34x9 

80  10  29 

34x5 

81  32  28 

34XX 

Pollux 

W, 

59  43  20 

3158 

61  10  19 

3153 

62  37  24 

3x48 

64    4  36 

3x43 

Regulus 

W. 

22  43  16 

3208 

24     9  23 

3183 

25  35  52 

3169 

27     2  38 

3x57 

Spica 

E. 

32     3  10 

3078 

30  34  33 

3075 

29     5  53 

3073 

27  37  II 

3071 

Jupiter 

E  . 

77  53  10 

3028 

76  23  32 

3026 

74  53  52 

3023 

73  24     8 

30X9 

Saturn 

E. 

104    4  37 

3055 

102  35  32 

3053 

loi     6  25 

3050 

99  37  14 

3045 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

! 

1 
« 

Name  and  Direction 
of  Object 

Midnight 

P.L. 

of 
DifL 

XVh. 

P.L. 

of 

XML 

XVIIIb. 

P.L. 
of 
Diff. 

XXI«i. 

P.L. 

of 

Di& 

•                f               M 

•              f             M 

•              It 

e         t         m 

I 

Sun 

W. 

36       25        14 

flSxa 

37  59  26 

2830 

39  33  15 

8848 

41     6  40 

8866 

PoUoz 

E. 

34  59     9 

a698 

33  22  27 

8737 

31  46  36 

9777 

30  IX  38 

3833 

Regulus 

E. 

70  54  43 

3500 

69  13  30 

33x9 

67  32  43 

a536 

65  52  20 

a533 

2 

Sun 

W. 

48  48     2 

9957 

50  19     9 

1974 

51  49  54 

9993 

53  20  X5 

30XX 

Regulus 

E. 

57  36  39 

0646 

55  58  46 

3663 

54  21  17 

3683 

52  44  13 

370X 

Spica 

E. 

III  29  36 

3619 

109  51     7 

3636 

108  13     I 

9653 

106  35  x8 

3669 

3 

Sun 

W. 

60  46  34 

3097 

62  14  47 

3x16 

63  42  37 

3x39 

65  10     8 

3x48 

Aldebaran 

W. 

35  24  33 

96za 

36  58  45 

3834 

38  32  42 

3836 

40    6  24 

3648 

Regulus 

E. 

44  45     I 

2793 

43  10  24 

3BXZ 

41  36  10 

3899 

40     2  20 

3848 

Spica 

E. 

98  32  19 

T59 

96  56  48 

S7« 

95  21  38 

«784 

93  46  49 

9798 

4 

Sun 

W. 

72  22  58 

3M5 

73  48  38 

3339 

75  H     I 

3953 

76  39     4 

3366 

Aldebaran 

W. 

47  51     4 

•907 

49  23  14 

3918 

50  55  10 

9930 

52  26  51 

9940 

Venus 

W. 

27  54  56 

3*74 

29  19  38 

3383 

30  44  II 

3990 

32     8  34 

3999 

Regulus 

E. 

32  19  13 

«944 

30  47  50 

9965 

29  16  53 

9985 

27  46  22 

3008 

Spica 

£. 

85  57  31 

2870 

84  24  34 

3884 

82  51  55 

9897 

81  X9  32 

9909 

5 

Sun 

W. 

83  40  55 

3387 

85    4  35 

3338 

86  28     3 

3347 

87  51  20 

3358 

Aldebaran 

W. 

60     I  57 

999s 

61  32  20 

3001 

63     2  32 

3009 

64  32  33 

30x8 

Venus 

W. 

39     7  58 

3343 

40  31  20 

3351 

41  54  33 

3358 

43  17  37 

3366 

Spica 

E. 

73  41  23 

S965 

72  10  27 

1976 

70  39  44 

9983 

69     9  X3 

9994 

6 

Sun 

W. 

94  45     3 

3400 

96     7  20 

3406 

97  29  30 

34x9 

98  51  33 

34x8 

Aldebaran 

W. 

72    0  II 

3094 

73  29  17 

3060 

74  58  15 

S065 

76  27     7 

3070 

Venus 

W. 

50  10  5a 

3400 

51  33     9 

3405 

52  55  20 

34x0 

54  17  26 

34x5 

Pollux 

W. 

31     4  55 

3184 

32  29  25 

3270 

33  54  12 

3959 

35  19  12 

3848 

Spica 

E. 

61  39  17 

3034 

60    9  46 

3039 

58  40  22 

3046 

57  "     6 

305X 

Jupiter 

E. 

107  47  22 

•993 

106  17     0 

9998 

X04  46  45 

3004 

X03  16  37 

3009 

7 

Sun 

W. 

105  40  20 

3438 

107     I  53 

344a 

108  23  22 

3445 

109  44  48 

3446 

Aldebaran 

W. 

83  50     4 

3090 

85  18  26 

309a 

86  46  46 

3094 

88  X5     3 

3095 

Venus 

W. 

61     6  45 

3431 

62  28  26 

343a 

63  50     6 

3433 

65  II  45 

3435 

Pollux 

W. 

42  26  42 

3«I4 

43  52  34 

3309 

45  18  33 

3ao4 

46  44  37 

3x99 

Spica 

E. 

49  46  15 

307a 

48  17  31 

3074 

46  48  50 

S076 

45  20  12 

3078 

Jupiter 

E. 

95  47  23 

3038 

94  17  45 

303X 

92  48  XI 

3033 

91  18  39 

3034 

8 

Sun 

W. 

116  31  43 

3447 

"7  53    6 

3446 

119  14  31 

3445 

120  35  57 

3443 

Venus 

W. 

71  59  52 

3439 

73  21  32 

3431 

74  43  13 

3499 

76    4  57 

34a6 

Pollux 

W. 

53  56  20 

3x77 

55  22  57 

3x73 

56  49  39 

3x68 

58  16  27 

3x63 

Spica 

E. 

37  57  24 

3083 

36  28  52 

308X 

35     0  19 

3080 

33  31  45 

3079 

Jupiter 

£. 

83  51  17 

3033 

82  21  48 

3034 

80  52  18 

3033 

79  22  45 

3030 

Saturn 

E. 

no    0  33 

30ftl 

108  31  37 

3060 

107     2  39 

3059 

105  33  39 

3037 

9 

Sun 

W. 

127  23  52 

3436 

"8  45  39 

3493 

130    7  31 

3417 

131  29  28 

341X 

Venus 

W. 

82  54  32 

8407 

84  16  41 

3403 

85  38  55 

3397 

87     I  15 

339X 

Pollux 

W. 

65  31  55 

3136 

66  59  21 

3x30 

68  26  54 

3X34 

69  54  34 

31x8 

Regulus 

W. 

28  29  39 

3143 

29  56  56 

3x31 

3X  24  28 

3X30 

32  52  13 

3XX0 

Spica 

E. 

26     8  26 

3068 

24  39  37 

3066 

23  10  46 

3063 

21  41  52 

3060 

Jupiter 

E. 

71  54  19 

3016 

70  24  26 

3013 

68  54  28 

3007 

67  24  24 

3001 

Saturn 

£. 

98     7  57 

304a 

96  38  36 

3038 

95     9  10 

3033 

93  39  38 

3038 

1 

88 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Il 

Naxn^  and  Direction 

Noon. 

P.L. 
of 

inn. 

P.L. 

of 

VIb. 

P.I* 

of 

IX^' 

P.L. 

of 

^ 

of  Object 

DIff. 

Diff. 

Diff. 

DiS. 

•          0 

•          f          m 

«       »       » 

0          f          n 

lO 

Venus 

W. 

88  23  42 

3385 

89     46     16 

3379 

91     8  56 

337* 

92  31  44 

3365 

Pollux 

W. 

71    22   22 

3xxa 

72     50     17 

3x05 

74  18  21 

3098 

75  46  33 

3091  1 

Regulas 

W. 

34  20  10 

3100 

35  48  20 

3090 

37  16  42 

3080 

38  45  16 

307X 

Jupiter 

E. 

65  54  13 

a»7 

64  23  56 

a99a 

62  53  33 

2986 

61  23     2 

8980 

Saturn 

E. 

92  10    0 

3«3 

90  40  16 

3018 

89  10  25 

30x2 

87  40  27 

3005 

a  Aquile 

E. 

116  41    21 

3593 

115  22  39 

3575 

"4     3  37 

3556 

112  44  15 

3538 

II 

Venus 

W. 

99  27  52 

3326 

100  51  3^ 

33x9 

102  15  23 

33x0 

103  39  23 

3300 

Pollux 

W. 

83     9  46 

3053 

84  38  53 

3046 

86     8     9 

3038 

87  37  35 

3099 

Regulus 

W. 

46  10  58 

3024 

47  40  41 

3014 

49  10  36 

3005 

50  40  43 

9995 

Jupiter 

E. 

53  48  28 

•946 

52  17     7 

8938 

50  45  36 

993X 

49  X3  56 

2922 

Saturn 

E. 

80     8  34 

4971 

78  37  45 

^963 

77     6  46 

9955 

75  35  37 

3947 

a  Aquilse 

£. 

106     2  44 

3460 

104  41  35 

3446 

103  20  10 

343X 

xox  58  29 

34x8 

12 

Venus 

W. 

no  42    3 

3*54 

112     7     8 

3*45 

113  32  24 

3935 

i«4  57  52 

3*95 

Pollux 

W. 

95     7  22 

•987 

96  37  51 

«978 

98     8  31 

9969 

99  39  22 

296Z 

Regulus 

W. 

58  14  17 

•946 

59  45  37 

8937 

61  17     9 

«9JI7 

62  48  54 

89X6 

JUPITBR 

£. 

41  3a  57 

1880 

40     0  12 

a87x 

38  27  16 

2862 

36  54     8 

8853 

Saturn 

E. 

67  57  16 

t905 

66  25     3 

9695 

64  52  38 

2886 

63  20     I 

2876 

a  Aquilae 

E. 

95     6  28 

3358 

93  43  24 

3348 

92  20    9 

3338 

90  56  41 

3398 

Fomtidhaut 

E. 

121  30    3 

399X 

120  XI   19 

S56a 

118  52     3 

3534 

117  32  16 

3506 

X3 

Regulus 

W. 

70  30  51 

2866 

72     3  53 

2856 

73  37     8 

2846 

75  10  36 

a835 

Jupiter 

E. 

29     5  33 

t807 

27  31  14 

2798 

25  56  43 

8788 

24  22     0 

2779 

Saturn 

E. 

55  33  55 

aBag 

54     0     5 

2819 

52  26     2 

2809 

50  51  46 

2799 

a  Aquilae 

£•. 

83  56  44 

3«87 

82  32  17 

3280 

81     7  42 

S«75 

79  43     I 

3169 

Fomalhaut 

E. 

no  46  18 

3390 

109  23  50 

337X 

108     I     0 

335X 

106  37  47 

3339 

H 

Regulus 

W. 

83     I  16 

4785 

84  36     3 

«775 

86  II     3 

V65 

87  4<5  17 

2756 

Spica 

W. 

28  58  38 

t774 

30  33  40 

«763 

32     8  56 

4753 

33  44  26 

9749 

Saturn 

E. 

42  57  14 

8750 

41  21  41 

2741 

39  45  56 

273X 

38     9  57 

979X 

a  Aquilae 

E. 

72  38  15 

3*53 

71   13     9 

3253 

69  48     2 

3953 

68  22  55 

3954 

Fomalhaut 

E. 

99  36  43 

3«33 

98  II  36 

3239 

96  46  13 

3925 

95  20  34 

3914 

15 

Regulus 

W. 

95  45  37 

•707 

97  22     7 

2698 

98  58  49 

2689 

100  35  44 

9679 

Spica 

W. 

41  45  22 

acga 

43  22  13 

268Z 

44  59  18 

2672 

46  36  36 

9663 

Saturn 

E. 

30     6  50 

1674 

28  29  35 

2664 

2O  52     7 

a655 

25  14  27 

2646 

a  Aquilae 

E. 

61  18  18 

3882 

59  53  46 

3*93 

58  29  26 

3305 

57     5  20 

33x9 

Fomalhaut 

E. 

88     8  58 

3x63 

86  42     5 

3x56 

85  15     3 

3x49 

83  47  53 

3149 

a  Pegasi 

E. 

107     3  37 

a834 

105  29  53 

2823 

103  55  55 

281 1 

102  21  41 

2799 

i6 

Spica 

W. 

54  46  15 

96x6 

56  24  48 

2607 

58     3  34 

9398 

59  42  33 

9589 

a  Aquilae 

E. 

50     9  59 

3434 

48  48  21 

3467 

47  27  20 

3506 

46     7     3 

3549 

Fomalhaut 

E. 

76  30  14 

3iai 

75     2  30 

3x22 

73  34  47 

•  3X«2 

72     7     4 

3193 

a  Pegasi 

E. 

94  26  59 

2748 

92  51  23 

2739 

91   15  36 

2730 

89  39  36 

2791 

17 

Spica 

W. 

68     0  22 

8546 

69  40  31 

»538 

71  20  51 

9530 

73     I  23 

2529   1 

Jupiter 

W. 

23     5     0 

1510 

24  45  59 

9501 

26  27  11 

2492 

28     8  35 

9485   1 

a  Aquilae 

E. 

39  39  48 

3876 

38  26     4. 

3971 

37  13  56 

4081 

36     3  36 

4905  1 

Fomalhaut 

E. 

64  49  19 

3148 

63  22     8 

3x58 

61  55     9 

•  3x70 

60  28  24 

3183   1 

a  Pegasi 

E. 

81  36  51 

2683 

79  59  48 

2676 

78  22  36 

2669 

76  43  15 

9663  , 

Mars 

E. 

119  43  30 

aSii 

118     9  16 

2801 

116  34  49 

2799 

115     0  10 

9782  1 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

% 

P.L. 

P.L. 

P.L. 

P.L. 

Name  aAd  Directioo 

Midnight 

of 

XV^ 

of 

XVIIIh. 

of 

XXIh. 

of 

r 

of  Object 

DifE. 

DiiE. 

Di£ 

DUL 

e          r         w 

•          f         m 

0           »          w 

•         »         m 

zo 

Venus 

W. 

93  54  41 

3358 

95  17  45 

335X 

96     40     58 

3343 

98        4    20 

3334 

Pollux 

W. 

77  14  53 

3084 

78  43  22 

3076 

80    12      I 

3069 

81  40  49 

3061 

Regulus 

W. 

40  14     I 

3061 

41  4a  58 

3059 

43  la    6 

3043 

44  41  a6 

3033 

Jupiter 

£. 

59  5a  34 

9973 

58  21  38 

9966 

56  50  43 

9960 

55  19  40 

9953 

Saturn 

£. 

86  10  21 

9999 

84  40     7 

9993 

83    9  45 

9985 

81  39  14 

9978 

a  Aquile 

£. 

III  24  33 

S5M 

zxo    4  33 

3505 

108  44  14 

3489 

107  23  37 

3474 

ZI 

Venus 

W. 

105     3  34 

399« 

106  27  55 

3983 

107  52  26 

3973 

109  17    9 

3864 

Pollux 

W. 

89     7  12 

scai 

90  36  59 

30X3 

9a     6  56 

30O* 

93  37    4 

9996 

Regulus 

W. 

5a  II     2 

9986 

53  41  3a 

9976 

55  la  15 

9966 

56  43  10 

9956 

Jupiter 

£. 

47  42     5 

■914 

46  10    4 

9906 

44  37  53 

9898 

43     5  31 

9888 

Saturn 

£. 

74     4  18 

9939 

7a  3a  49 

993X 

71     I     9 

9088 

69  29  18 

99x3 

aAquilae 

£. 

100  36  33 

3405 

99  14  aa 

3393 

97  51  58 

338X 

96  29  ao 

3369 

xa 

Venus 

W. 

X16  23  31 

3915 

117  49  22 

3906 

119  15  a4 

3X96 

120  41  38 

3x86 

Pollux 

W. 

loi  10  24 

9959 

X02  41  37 

9944 

Z04  13    0 

9935 

105  44  34 

9987 

Regulus 

W. 

64  20  52 

•907 

65  53     a 

-  9897 

67  25  as 

9886 

68  58     a 

8876 

Jupiter 

£. 

35  20  49 

9844 

33  47  18 

9835 

3a  13  35 

9885 

30  39  40 

88x6 

Saturn 

E. 

61  47  12 

■668 

60  14  12 

9858 

58  40  59 

9648 

57    7  33 

9638 

a  Aquilae 

£. 

89  33     2 

33X0 

88     9  12 

3810 

86  45  12 

3308 

85  ai     3 

3994 

Fomalhaut 

£. 

zz6  xz  59 

3480 

"4  51  13 

3457 

113  30     I 

3434 

zia    8  aa 

3419 

13 

Regulus 

W. 

76  44  18 

9ftlS 

78  18  13 

fl8i6 

79  5a  ao 

9805 

81  a6  41 

9795 

Jupiter 

£. 

aa  47    5 

977X 

21  II  59 

376a 

19  36  4a 

9753 

z8     I  la 

9744 

Saturn 

E. 

49  17  17 

9790 

47  4a  36 

S780 

46     7  42 

9769 

44  3a  34 

8760 

a  Aquilae 

E. 

78  18  13 

3965 

76  53  ao 

396X 

75  28  22 

3957 

74    3  ao 

3954 

Fomalhaut 

£. 

105  14  13 

S3XS 

103  50  19 

3999 

loa  26    6 

3989 

loi     I  33 

3967 

H 

Regulus 

W. 

89  21  43 

9746 

90  57  a2 

9736 

9a  33  H 

9736 

94    9  19 

97x6 

Spica 

W. 

35   20    10 

•739 

36  56    8 

8792 

38  3a  19 

9711 

40    8  44 

970X 

Saturn 

E. 

36  33  45^ 

97" 

34  57  ao 

97O8 

33  ao  43 

8698 

31  43  53 

8683 

a  Aquilae 

£. 

66  57  50 

3958 

65  3a  49. 

3S6I 

64    7  5a 

3966 

6a  43     I 

3973 

Fomalhaut 

£. 

93  54  41 

39oa 

9a  28  34 

3x91 

91     2  14 

3180 

89  35  41 

3x79 

15 

Regulus 

W. 

102  12  52 

•670 

Z03  50  12 

9668 

105  27  43 

9653 

107     5  a7 

9644 

Spica 

W. 

48  14     6 

9653 

49  51  49 

•643 

51  a9  45 

9fy4 

53     7  54 

8685 

Saturn 

£. 

23  36  35 

9638 

21  58  3a 

9630 

20  20  18 

9681 

18  41  51 

86X8 

a  Aquilae 

E. 

55  41  30 

3336 

54  18     0 

3356 

5a  54  53 

3378 

51  3a  II 

3404 

Fomalhaut 

E. 

82  20  34 

3x34 

80  53     6 

3x30 

79  as  33 

3X96 

77  57  55 

3X84 

a  Pegasi 

£. 

100  47  12 

•788 

99  12  29 

9779 

97  37  33 

9768 

96    a  a3 

9757 

16 

Spica 

W. 

61  21  43 

9580 

63     I     5 

9579 

64  40  39 

9563 

66  ao  34 

9554 

a  Aquilae 

E. 

44  47  33 

3599 

43  a8  58 

3656 

42  II  24 

3780 

40  S4  58 

3799 

Fomalhaut 

£. 

70  39  aa 

3125 

69  II  43 

3X89 

67  44    9 

3x34 

66  16  40 

3X40 

a  Pegasi 

£. 

88     3  24 

97x3 

86  27     I 

9705 

84  50  28 

9698 

83  13  45 

8689 

17 

Spica 

W. 

74  4a     6 

9514 

76  23     0 

9506 

78     4     5 

9498 

79  45  ai 

9490 

Jupiter 

W. 

29  50  10 

9476 

31  31  57 

9467 

33  13  56 

9460 

34  56     6 

2451 

a  Aquilae 

E. 

34  55  15 

435X 

33  49     9 

4517 

32  45  32 

4709 

31  44  40 

4935 

Fomalhaut 

E. 

59     I  55 

3900 

57  35  46 

39x9 

56     9  59 

3839 

54  44  36 

3864 

a  Pegasi 

E. 

75     7  46 

9657 

73  30     9 

9653 

71  52  26 

8648 

70  14  36 

9643 

Mars 

E. 

113  25  19 

9773 

III  50  16 

9765 

no  15    3 

8756 

108  39  38 

9747 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCE& 

Name  and  Direction 
of  Object 

Noon, 

P.L. 

of 
Diff. 

Illh. 

P.L. 

of 

Diff. 

Vlh. 

P.L. 

of 
Diff. 

ixt. 

P.L. 
of 
Diff. 

0          i          n 

•          «          ff 

e        *        »f 

e         *         H 

i8 

Spica 
Jupiter 
a  Pegasi 
Mars 
Sun 

W. 
W. 
E. 
E. 
E. 

81     26    48 
36     38     28 

68  36  39 
107     4     I 
133  «  33 

3483 
8444 
1639 
«739 
1801 

83     8  25 

38  21     0 

66  58  37 

105  28  13 

131  38     7 

«475 
2436 
2636 
273a 
«793 

84    50    13 

40     3  43 

65  20  31 

103  52  15 

130     3  30 

2468 
2429 
9633 
2723 
2785 

86  32  II 

41  46  37 

63  42  21 

102  16     6 

128  28  42 

2460 
242X 

2630 
27x5 
2777 

19 

Spica 

JUPITBR 

Saturn 
a  Pegasi 
Mars 
Sun 

W. 
W. 
W. 
E. 
E. 
E. 

95     4  38 
50  23  45 
23  28  52 

55  30  57 

94  12  41 

120  32     7 

2424 
8385 
24x0 
2609 
267^ 
«738 

96  47  38 

52  7  41 
25  12  12 

53  52  41 
92  35  29 

118  56  17 

24x8 
2378 
2403 
2632 
2669 
2730 

98  30  47 
53  51  47 
26  55  43 
52  14  29 
90  58     7 
117  20  17 

2410 
2371 
S395 
2635 
.  266z 
2722 

100  14     7 

55  36     3 
28  39  25 
50  36  21 
89  20  35 
"5  44     7 

2404 
2364 
2388 
2639 
2653 
27x6 

20 

Jupiter 
Saturn 
Mars 
Sun 

W. 
W. 
£. 
E. 

64  19  53 

37  20  25 

81  10  26 

107  40  51 

«33i 
3334 
2618 
«679 

66     5     8 

39     5     6 

79  31  56 

106     3  43 

2324 
•347 
26x2 
2672 

67  50  32 

40  49  57 

77  53  17 

104  26  25 

23x8 
•341 
2604 
•663 

69  36     5 

42  34  57 

76  14  28 

102  48  59 

23XX 
2334 
2598 
2658 

21 

Jupiter 
Saturn 
Mars 

Sun 

W. 
W. 
E. 

78  26     8 
51  22  18 
67  58  12 
94  39  30 

228Z 
2303 
2566 
2626 

80  12  35 
53     8  13 
66  18  31 
93     I  10 

2276 
2298 
2360 

26x9 

81  59  10 

54  54  16 
64  38  42 
91  22  41 

2270 
2292 

2554 
26x3 

83  45  54 
56  40  28 
62  58  44 
89  44     4 

2264 
2286 
2549 
2607 

zz 

Jupiter 
Saturn 
a  AquilflB 
Mars 
Sun 

W. 
W. 
W. 
E. 
E. 

92  41  32 
65  33  28 

44     I  47 
54  37     4 
8x  28  56 

2238 
2260 

saTo 
»533 

8579 

94  29     3 
67  20  27 
45  26  34 
52  56  23 
79  49  32 

aa34 
«55 
3205 

2519 
2574 

96  16  40 
69     7  33 
46  52  37 
51  15  36 

78  10     I 

2229 

2250 
3148 
2515 
2569 

98     4  25 
70  54  47 

48  19  49 

49  34  43 
76  30  23 

2225 
2245 
3095 

25x0 
2564 

23 

Saturn 
a  AqnilaB 
Mars 
Sun 

W. 
W. 
E. 
E. 

79  52  30 
55  50    0 
41     8  58 
68  10  36 

2225 
2898 

t494 
«543 

81  40  20 
57  22  21 
39  27  36 
66  30  22 

2222 

2870 
•49a 
tS39 

83  28  14 
58  55  18 
37  46  12 
64  50     3 

22x9 
9843 
2490 
2535 

85  16  14 
60  28  50 

36     4  45 
63     9  39 

22X6 
2818 
2489 
2532 

24 

Saturn 
a  AqailaB 
Sun 

W. 
W. 
E. 

94  17     8 
68  23  27 
54  46  41 

2905 
2729 
2521 

96     5  27 
69  59  28 
53     5  57 

2204 
27x6 
2520 

97  53  48 
71  35  46 

51    25    Z2 

2203 
•705 
25x9 

99  42  10 
73  12  19 
49  44  25 

2202 
2695 
25x9 

25 

aAquile 

Fomalhant 

Sun 

W. 
W. 
E. 

8x  17  40 
55     8  21 
41  20  30 

2668 
252Z 

82  55     3 
56  39  27 
39  39  46 

2666 
2918 
2523 

84  32  29 

58  II  10 
37  59     5 

•665 

2904 
2525 

86     9  56 

59  43  24 

36  18  27 

2666 

288X 
2527 

26 

a  AquilflB 
Sun 

W. 
E. 

94  16  27 

27    56   21 

2687 
9547 

95  53  25 
26  16  13 

•694 
a553 

97  30  14 
24  36  13 

9703 
•558 

99     6  50 
22  56  20 

2713 
2564 

30 

Sun 

Regulus 

Spica 

W. 
E. 
E. 

«3  44     4 

56  14  20 

no    6  39 

9908 

26x4 
«585 

25  16  13 

54  35  44 
108  27  23 

2924 

•629 
2600 

26  48     2 

52  57  28 

X06  48  28 

2939 
•645 
26x5 

28  19  31 

51  19  34 

105     9  53 

2954 
2662 
2619 

31 

Sun 

Regains 

Spica 

W. 
E. 
E. 

35  52    0 
43  15  40 
97     X  52 

3034 
a746 
2702 

37  21  31 
41  40     I 
95  25  15 

3050 
a764 
«7X7 

38  50  42 
40    4  46 
93  48  58 

3066 

2782 
2732 

40  19  33 
38  29  54 
92  13     0 

308X 
2799 
2745 

XVHL 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

'4 

Nftzna  and  Direction 
of  Object 

Midnight. 

P.L. 

of 
DiflE. 

XVh. 

P.L. 

of 

Diff. 

XVIIIh. 

P.L. 

of 
Diff. 

XXIh. 

P.L. 

of 

Diff. 

0           »           •» 

e         r        w 

e         t        »t 

0         f         m 

z8 

Spica 
Jupiter 
a  Pegasi 
Mars 
Sun 

W. 
W. 
E. 
E. 
E. 

88  14  20 

43  29  42 

62     4     7 

100  39  46 

126  53  44 

a4S3 
3414 
3619 
1707 
a7«9 

89  56  39 
45  12  57 
60  25  51 

99     3  16 
125  18  35 

8446 
3406 
3638 
9699 

3761 

91  39     8 
46  56  ^3 
58  47  33 
97  26  35 
123  43  16 

9438 
9399 
3637 
3691 

9753 

93  21  48 
48  39  59 
57     9  15 
95  49  43 
122     7  47 

943X 
9399 
9637 
9684 
9745 

19 

Spica 

Jupiter 

Saturn 

a  Pegasi 

Mars 

Sun 

W. 
W. 
W. 
E. 
E. 
E. 

loi  57  36 
57  20  30 
30  23  17 
48  58  18 
87  42  52 

114     7  48 

a397 
8357 

a645 
S646 
9707 

103  41  15 
59     5     6 
32     7  19 
47  20  24 
86     5     0 

112  31  18 

3391 
3350 
«374 
9654 
3639 
370X 

10525     3 
60  49  52 
33  51  31 
45  42  42 
84  26  58 

no  54  39 

9384 
9344 
•367 
9669 

3633 
9693 

107     9     I 
62  34  48 
35  35  53 
44     5  II 
82  48  47 

109  17  50 

9377 
9337 
3360 
9673 
3635 

9686 

20 

Jupiter 
Saturn 
Mars 
Sun 

W. 
W. 
E. 
E. 

71  21  48 

44  20     7 

74  35  30 

lox  II  23 

8305 

3338 

3S9a 
a653 

73     7  40 
46     5  26 
72  56  24 
99  33  38 

3300 
3333 
93«5 

9645 

74  53  40 
47  50  54 
71   17     9 
97  55  44 

3393 

93x5 

9579 
•638 

76  39  50 
49  36  32 
69  37  45 
96  17  41 

9387 
9309 

9579 
9639 

21 

Jupiter 
Saturn 
Mars 
Sun 

W. 
W. 
E. 

E. 

85  32  46 
58  26  48 
61  18  39 
88     5  18 

3359 
338X 

3543 
36ox 

87  19  46 
60  13  16 
59  38  26 
86  26  24 

«54 
3875 
9538 
9596 

89     6  53 
61  59  52 
57  58     6 
84  47  23 

9348 
3370 
9533 

3590 

90  54     9 
63  46  36 
56  17  38 
83     8  13 

9343 

3364 

3538 
9584 

22 

Jupiter 
Saturn 
a  Aquilas 
Mars     . 

Sun 

W. 
W. 
W. 
E. 

E. 

99  52  16 
72  42     7 
49  48     5 
47  53  44 
74  50  38 

3330 

• 
334X 

3048 

350G 

4559 

loi  40  13 

74  29  33 
51   17  18 
46  12  39 
73  10  47 

33X6 
9337 

3005 

95P3 
9554 

103  28  17 
76  17     6 
52  47  25 
44  31  30 
71  30  49 

83X3 
9333 
3966 

9500 
3550 

105  16  27 

78     4  45 
54  18  20 
42  50  16 
69  50  45 

9306 
9339 

9931 
9497 
9546 

23 

Saturn 
a  Aquilas 
Mars 
Sun 

W. 
W. 
E. 
E. 

87     4   18 
62     2  54 

34  23  17 
61  29  10 

3314 
2758 
2489 
9599 

88  52  25 
63  37  25 
32  41  48 
59  48  37 

33XX 

9779 
9489 
3537 

90  40  36 

65    Z2    21 

31    0  20 

58     8     2 

3309 

97S9 
9490 
9595 

92  28  51 
66  47  43 
29  18  52 
56  27  23 

9907 
9749 
3493 
3533 

24 

Saturn 
a  Aquila& 
Sun 

W. 
W. 
E, 

101  30  34 
74  49     5 
48     3  38 

a687 
35x8 

103  18  58 
76  26     2 
46  22  50 

9303 

368x 

95x9 

105     7  21 
78     3     7 
44  42     3 

3304 
9675 
35x9 

106  55  43 
79  40  21 
43     I   16 

3304 

367X 
3530 

25 

a  Aquilse 

Fomalhaut 

Sun 

W. 
W. 
E. 

87  47  22 
61  16     7 
34  37  52 

3668 

3862 
3531 

89  24  45 
62  49  14 
32  57  22 

3671 
9846 
9534 

91     2     5 
64  22  42 
31   16  56 

9674 
9831 
9538 

92  39  19 
65  56  29 
29  36  36 

9679 

3818 
9549 

26 

a  Aquilse 
Sun 

W. 
E. 

100  43  13 
21  16  36 

3571 

102  19  20 
19  37     I 

9738 
9578 

103  55  10 
17  57  36 

975X 
9586 

105  30  42 
16  18  22 

9766 
9593 

30 

Sun 

Regnlas 

Spica 

W. 
E. 
E, 

29  50  41 

49  42     3 

103  31  37 

3971 
3678 

a643 

31  21  30 

48     4  54 

loi  53  41 

9986 
9695 

3658 

32  52    0 

46  28     7 

100  16     5 

3008 

37XX 

9673 

34  22  10 
44  51  42 
98  38  49 

30x8 
3739 
3687 

31 

Sun 

Regulus 

Spica 

W. 
E. 

E. 

41  48     6 
36  55  25 
90  37  20 

3096 
38x8 
3760 

43  16  20 
35  21  21 
89     2     0 

3X13 
3838 
9774 

44  44  15 
33  47  42 
87  26  58 

3197 
9857 
9788 

46  II  52 
32  14  28 
85  52  15 

3149 
9877 

3802 

92 
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AT  GREENWICH  APPARENT  NOON. 

1 

1 
1 

a 

1 

1 

THE  SUN'S 

Sideraal 
Time  of 
Semi- 
diameter 
Punting 
Meridian. 

Equation  of 

Time, 

to  be 
Subtracted 

from 

DMLfor 
xHonr. 

Apparent 
Right  Ascension. 

Diff.for 
xHonr. 

Apparent 
Declination. 

Diftfor 
xHoor. 

Semi- 
diameter. 

Added  to 

Apparent 

Time. 

Frid. 

Sat. 

Sl/N. 

I 

2 

3 

h      m       8 

4  35  35-70 
4  39  41-42 
4  43  47.51 

8 
10.229 
10.245 
10.261 

0             t          n 

N.22       2       1.6 
22    10      4.2 
22    17   43.6 

+20.58 
19.62 
18.65 

15  47.22 
15  47.09 
15  46.96 

68.31 

68.37 
68.43 

m       8 
2    27.12 

2    17.97 
2      8.45 

■ 

0.373 
0.389 
0.404 

Mon. 
Tues. 
Wed. 

4 

5 
6 

4  47  53.97 
4  52     0.75 
4  56     7.86 

10.275 
10.289 
10.301 

22    24   59.7 
22    31    52.3 
22    38    21.2 

+17.68 
16.70 
15.71 

15  46.83 
15  46.71 
15  46.59 

68.48 

68.53 
68.58 

2    58.59 
I    48.39 

I    37.87 

0.418 
0.43X 
0.444 

Thur. 
Frid. 
Sat. 

7 

8 

9 

5     0  15.26 
5    4  22.93 
5     8  30.87 

10.313 
10.324 
10.334 

22   44   26.4 
22    50      7.5 

22  55  24.7 

+14.72 
13.72 
12.71 

15  46.48 

15  46.37 
15  46.26 

68.62 

68.66 
68.69 

I    27.06 

I    15.97 
I       4.62 

0.456 
0.467 
0.478 

SC/JV. 

Mon. 

Tues. 

lO 

II 

12 

5  12  39.05 
5  16  47.45 
5  20  56.07 

10.344 
10.353 
10.361 

23      0    17.6 

23    4  46.5 
23    8  50.9 

+IX.70 

10.69 

9.68 

15  46.15 
15  46.05 
15  45.96 

68.72 
68.75 
68.78 

0  53.03 
0  41.21 
0  29.18 

0.488 

0.497 
0.505 

Wed. 
Thur. 
Frid. 

13 
15 

5  25    4.87 
5  29  13.83 
5  33  22.95 

10.368 
10.375 
10.381 

23  12  30.9 
23  15  46.3 
23  18  37.2 

+  8.66 

7.63 
6.61 

15  45.87 
15  45.78 
15  45.70 

68.80 
68.82 
68.84 

0  16.98 
0    4.61 

0.512 
0.519 
0.525 

0    7.92 

Sat 

SUN. 
Mon. 

i6 

17 
i8 

5  37  32.22 

5  41  41.59 
5  45  51.06 

ZO.386 
XO.39O 
10.394 

23  21     3.4 
23  23    4.9 
23  24  41.6 

+  5.58 
4.55 
3.51 

15  45.6a 
15  45-55 
15  45.48 

68.86 
68.87 
68.88 

0  20.59 

0  33.37 

0  46.24 

0.530 
0.534 
0.537 

Tues. 
Wed. 
Thur. 

19 

20 
21 

5  50    0.61 
5  54  10.20 
5  58  19.81 

10.397 
10.398 
10.399 

23  25  53.5 
23  26  40.7 
23  27    3.0 

+  2.48 

1-45 
+  0.41 

15  4542 
15  45.36 
15  45-30 

68.88 
68.88 
68.87 

0  59.19 

1  12.19 
I  25.22 

0.540 
0.542 
0.543 

Frid. 

Sat. 

SUN. 

32 
23 

6    2  29.44 
6    6  39.03 
6  10  48.58 

10.399 
10.398 
10.395 

23  27    0.5 
23  26  33.1 
23  25  40.8 

-  0.62 
Z.66 
2.69 

15  45.25 
15  45.20 
15  45-16 

68.87 
68.87 
68.87 

I  38.25 

1  51.26 

2  4.21 

0.542 
0.541 
0.538 

Mon. 
Tues. 
Wed. 

25 
26 

27 

6  14  58.05 
6  19     7.42 
6  23  16.64 

10.391 
10.386 
10.380 

23  24  23.9 
23  22  42.1 
23  20  35.8 

-  3.72 

4.75 
5.78 

15  45-" 
15  45.09 
15  45.06 

68.86 
68.85 
68.83 

2    17.09 
2   29.87 
2   42.50 

0.535 
0.530 
0.523 

Thur. 
Frid. 
Sat. 

28 
29 

3° 

6  27  25.72 
6  31  34.61 
6  35  43.28 

10.373 
10.365 

10.355 

23  18    4.8 

23  15    9.3 
23  II  49.2 

-  6.80 
7.82 
8.84 

15  4503 
15  4501 
15  44-99 

68.81 
68.78 
68.75 

2  54.99 

3  7.28 
3  19.35 

0.515 
0.507 
0.498 

SUN. 

31 

6  39  51.70 

10.344 

N.23     8    4.9 

-  $.85 

15  44.98 

68.71 

3  31.18 

0.488 

Note.-! 

rhe  n 

rhe  8 

•igo 

lean  time  of  semidi 
ign  +  prefixed  to  t 
—  indicates  that  nc 

ameter  passing  majr  be  found  bjr  subtracting  o».i9  from  the  side 
tie  hourly  change  of  declination  indicates  that  north  declinatioi 
rth  declinations  are  decreasing. 

real  time. 

AS  are  increasi 

ng;  the 

11. 
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AT  GREENWICH  MEAN  NOON. 

1 

1 

5 

1 

& 

THE 

SUN'S 

Equation  of 

Time, 

to  be 

Added  to 

Diff.  for 
z  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Son. 

Apparent 
Right  Ascension. 

Diff.  for 
z  Hour. 

Apparent 
Declination. 

Diff.  for 
X  Hour. 

Subtracted 

from 
Mean  Time. 

Frid. 
1  Sat. 
I  SC/JV. 

I 
a 
3 

h     m       s 

4  35  36.12 
4  39  41-82 
4  43  47.88 

s 
10.229 
10.245 
20.261 

e           »          m 

N.22      2      2.5 
22    10      5.0 
22    17   44.3 

+20.58 
19.62 
18.65 

m       a 
2   27.10 

2  17-95 

2      8.44 

s 

0.373 
0.389 
0.404 

h     m       s 
4  38     3-21 
4  41  59-77 
4  45  56.33 

Mon. 
Tues. 
Wed. 

4 
5 
6 

4  47  54.31 
4  52    1.06 

4  56    8.14 

10.275 
10.289 
10.301 

22    25      0.3 
22    31    52.8 
22    38    21.6 

+17.68 
16.70 
15.71 

I    58.58 
I    48.38 
I    37.86 

0.4x8 
0.431 
0.444 

4  49  52.88 

4  53  49.44 
4  57  46.00 

Thur. 

Frid. 

Sat. 

7 
8 

9 

5    0  15.51 
5    4  23.15 
5     8  31.06 

10.313 
10.324 
10.334 

22    44    26.7 
22    50      7.8 
22    55    24.9 

+14.72 
13.72 
12.71 

I    27.05 
I    15.96 
I      4.61 

0.456 
0.467 
0.478 

5     I  42.56 
5     5  39." 
5     9  3567 

Mon. 
Tues. 

lO 

II 

12 

5  12  39-21 
5  16  47.58 
5  20  56.16 

10.344 

10.353 
10.361 

23      0    17.8 
23      4   46.6 

23     8  51.0 

+  11.70 

10.69 

9.68 

0   53.02 
0   41.20 
0   29.18 

a488 

0.497 
0.505 

5  13  32.23 
5  17  28.78 
5  21  25.34 

'■  Wed. 
Thur. 
Frid. 

13 
H 
15 

5  25    4.92 
5  29  13.85 
5  33  22.93 

10.368 
10.375 
10.381 

23  12  30.9 

23  15  46.3 
23  18  37.2 

+  8.66 
7.63 
6.61 

0    16.98 

0     4.61 

0.5x2 
0.519 
0.525 

5  25  21.90 
5  29  18.46 
5  33  15.01 

0  7.92 

Sat. 
SCTN. 
1  Mon. 

i6 

17 
i8 

5  37  32.16 
5  41  41.49 
5  45  50.92 

10.386 
10.390 
10.394 

23  21     3.4 
23  23     4.9 
23  24  41.6 

+  5-58 
4.55 
3.51 

0  20.59 

0  33.36 

0  46.23 

0.530 
0.534 
0.537 

5  37  11.57 
5  41     8.13 
5  45     4-69 

Tues. 
Wed. 
Thur. 

19 

20 
21 

5  50    0.43 
5  54    9.98 
5  58  19.56 

10.397 
10.398 
10.399 

23  25  53.5 
23  26  40.7 
23  27     3.0 

+  2.48 

1-45 
+  0.41 

0  59.18 

1  12.18 
I  25.21 

0.540 
0.542 
0.543 

5  49     1.24 
5  52  57.80 
5  56  5436 

Frid. 
1  Sat. 
SC/N. 

22 
23 
24 

6    2  29.15 
6     6  38.71 
6  10  48.22 

10.399 
10.398 
10.395 

23  27     0.5 
23  26  33.1 
23  25  409 

-  0.62 
1.66 
2.69 

I  38.24 
I  51.24 

2      4.19 

0.542 
0.541 
0.538 

6    0  50.92 
6    4  47.47 
6     8  44.03 

Mon. 
Tues. 
Wed. 

25 
26 
27 

6  14  57.66 
6  19     6.99 
6  23  16.18 

10.391 
10.386 
10.380 

23  24  24.0 
23  22  42.3 
23  20  36.0 

-  3.72 

4-75 
5.78 

2    17.07 
2    29.85 
2    42.48 

0.535 
0.530 
0.523 

6  12  40.59 
6  16  37.14 
6  20  33.70 

Thur. 
Frid. 
1  Sat. 

28 
29 

30 

6  27  25.22 
6  31  34.07 
6  35  42.70 

10.373 
10.365 
10.355 

23  18     5.1 
23  15     9-7 
23  11  497 

-  6.80 
7.82 
8.84 

2  5496 

3  7-^5 
3  19.32 

0.515 
0.507 
0.498 

6  24  30.26 
6  28  26.82 
6  32  23.37 

scrjv. 

31 

6  39  51.09 

10.344 

N.23     8     5.5 

-  9.85 

3  3115 

0.488 

6  36  19.93 

1    NoTt— Tt 
1                 ^ 

i 

M  MB 

incre 

n  +  prefixed  to  the 
using ;  the  sign  —  in 

a  noon  may 

bourljr  cha 

dicates  thai 

be  assaraed  the  ta 
nge  of  declination  ii 
north  declinations  a 

me  as  that 
idicates  tha 
re  decreasii 

for  apparent  i 
t  north  declina 

loon. 
tions  are 

Diff.  for  X  Hour, 
+  9'.8565. 
(Table  IIL) 
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III. 


AT  GREENWICH  MEAN  NOON. 

-     • 

THE  SUN'S 

i 

1 

I 
2 

3 

1 
1 

■s 

Lof^Rrithsi 

of  the 

Radios  Vector 

of  the 

Earth. 

Diff.  for 
zHonr. 

Mean  Time 

of 

Sidereal  Nooa 

TRUE  LONGITUDE. 

Diff.  for 
X  Hour. 

LATITUDE. 

X 

X' 

152 
153 

154 

0            »            •• 

70  30  44.5 

71  28  13.1 
.72  25  40.5 

30    7-9 
27  36-3 
25     3-6 

143.72 
143.67 
143.62 

—  0.24 
0.32 
0.38 

0.0061947 
0.0062549 
0.0063130 

+25.4 
24.6 
23.8 

h     m       t 
19    18   46.43 
19    14  50^5^ 
19   10   54.61 

4 

1 

155 
156 
157 

73  23    6,7 

74  20  31.7 

75  17  55-5 

22  29.6 

19  54-4 
17  18.1 

143.57 
143.52 
143.47 

-0.41 
0.40 
0.39 

0.0063691 
0.0064233 
0.0064757 

+23.0 
22.2 

2X.5 

19    6  58.70 
X9    3     2.79 
18  59     6.88 

7 

8 

9 

158 

159 
160 

76  15  18.3 

77  12  40.0 

78  10    0.7 

14  40.7 

12     2.2 

9  22.8 

143.42 
143.38 
M3.34 

-0.33 
0.26 
0.17 

0.0065263 
0.0065753 
0.0066227 

+20.8 

20.x 
X9.5 

18  55  10.96 
18  51   15.05 
18  47  19.14 

lO 

II 

12 

161 
162 
163 

79  7  20.4 

80  4  39.2 

81  1  57-3 

6  42.3 

4       I.O 

I  18.8 

X43.30 
143-27 
X43.24 

—  0.06 

+  0.07 

0.21 

0.0066686 
0.00671 3 1 
0.0067562 

+18.9 
X8.3 
17.7 

18  43  23.23 
18  39  27.32 
18  35  31.41 

13 
15 

164 
165 
166 

81  59  14.6 

82  56  31.2 

83  53  47-4 

58  36-0 
55  52.5 
53     8,5 

143.21 
143.18 
143.16 

+  0-33 
0.44 
0.54 

0.0067980 
0.0068384 
0.0068775 

+X7.X 
X6.5 
X5.9 

18  31  3550 
18  27  39.58 
18  23  43.67 

16 
18 

167 
168 
169 

84  51     3-2 

85  48  18.6 

86  45  33-7 

50  24.0 
47  39.3 
44  54-3 

143.14 
143.13 
143.12 

+  0.63 
0.69 
0.70 

0.0069152 
0.0069514 
0.0069860 

+X5.2 

14.5 
13.8 

18  19  47.76 
18  15  51.85 
x8  II  55.94 

19 
20 
21 

170 
171 
172 

87  4a  48.6 

88  40    3.4 

89  37  18. 1 

42    9.0 
39  23-6 
36  38.1 

143." 
143." 
X43.XO 

+  0.68 
0.64 
0.56 

0.0070187 
0.0070495 
0.0070783 

+X3.X 

X2.4 

XX.6 

18    8     0.03 
18    4    4.12 
x8    0    8.20 

22 

23 

24 

173 
174 
175 

90  34  32.6 

91  31  47.1 

92  29     1.4 

33  52.5 
31     6.8 
28  21.0 

143.10 
143.09 
143.09 

+  0.46 
0.33 
0.19 

0.007x049 
0.007x290 
0.0071508 

+X0.7 
9.6 
8.5 

17  56  12.29 
17  52  16.38 
17  48  20.47 

25 
26 

27 

176 
177 
178 

93  26  15,6 

94  23  29.7 

95  20  43.5 

25  35-0 

23   48.8 
20      2.5 

143.08 
143.08 
143.07 

+  0.05 

—  0.10 

0.22 

0.0071700 
0.0071865 
0.0072004 

+  7.4 
6.3 

5-2 

17  44  24.56 
17  40  28.64 
17  36  32.73 

28 
29 
30 

179 
180 
181 

96  17  57.1 

97  15  10,5 

98  12  23.5 

17  15-9 
14  29.1 
II  42.0 

X43.06 
143.05 
143.04 

-0.34 
0.42 
0.48 

O.OO72II7 
0.0072204 
0.0072265 

+  4.2 

3-x 

2.x 

17  32  36.82 
17  28  40.91 
17  24  45.00 

31 

182 

99     9  36-3 

8  54.6 

143.03 

-0.53 

0.0072302 

+  x.x 

17  20  49.09 

Not 

B.— The 
■  mei 

onmbert  in  colnmn  > 
m  equinox  of  Jannar 

y  o*jo. 

)  the  true  e 

qninoz  of  the 

date;   in  colnmn 

X'  to  the 

Diff.  for  X  Honr, 
-9'.8296u 
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GREENWICH 

MEAN  TIME. 

4 

a 

THE  MOON'S 

o 

S 

1 
■s 

1 

SBMIDIAHBTBR. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Noon. 

Midnight. 

Noon.* 

DULtoT 
I  Hour 

Midnight 

DUE.  for 
I  Hoar. 

Meridian  of 
Greenwich. 

Diff.tor 
>  Hour. 

Nooa 

I 

2 

3 

r           w 

15  137 
15     4.0 

14  563 

15      8.7 
14  59.9 

14  53-4 

55  46.8 

55    "O 

54  42.8 

— I.6I 

1-34 
0.99 

55  28.1 

54  55-9 
54  32.1 

n 
-X.49 

x.x8 
0.79 

h     m 

3  25.9 

4  12.4 

4  56-2 

m 
2.00 

1.87 
1.78 

d 

3-9 

4.9 

5-9 

4 
5 
6 

14  513 
14  48.7 
14  49.1 

14  49.8 
14  48.5 
14  50-3 

54  24.0 
54  14-8 
54  16.2 

-«.58 
-ai5 

■fo.37 

54  18.3 
54  H-2 
54  20.7 

-0.37 

+0.05 

0.48 

5  38.2 

6  19.3 

7  0.5 

x-73 
X.71 

X.73 

6.9 

7-9 
8.9 

7 

8 

9 

14   52.2 

14  57-8 

15  5-5 

14  54-7 

15  1.4 

15  10.0 

54  27.6 

54  48.2 

55  i6'4 

+0.67 
1.03 
1.31 

54  36.8 

55  1-5 
55  32.9 

+0.85 
X.18 
X.41 

7  42.7 

8  26.9 

9  13.6 

X.79 
X.89 
2.01 

9-9 
10.9 
11.9 

lO 

II 

la 

15  14-8 
15  24.9 

15  35-3 

15  19-8 
15  30.1 

15  40-3 

55  505 

56  27.8 

57  5-9 

+1.50 
1.58 
1.56 

56    8.9 

56  46.9 

57  24.5 

+X.56 
1.59 
X.5X 

10  3.4 

ID   56.2 

11  51.4 

2.14 
2.26 
a-33 

12.9 
13.9 
14.9 

13 
14 
15 

15  45-2 

15  53-9 

16  I.I 

15  49.7 

15  57-7 

16  4.0 

57  42-2 

58  14.4 

58  407 

+1.43 
1.23 
0.96 

57  58.9 

58  28.3 

58  51-4 

+1.34 
x.xo 

0.82 

12  47.8 

13  44.0 

14  39.0 

2.36 
2.32 
2.25 

15-9 
16.9 
17.9 

i6 

17 
i8 

16    6.5 
16    9.9 
16  11.7 

16    8.4 

16   II.O 
16  11.9 

59    0.4 
59  13.2 
59  19-6 

-KX68 

0.40 

+0.14 

59    7-6 
59  17.2 
59  20.5 

+0.53 

0.26 
+0.02 

15  32.2 

16  23.8 

17  14.3 

2.x8 

2.X2 
2.XO 

18.9 
19.9 
20.9 

19 

21 

16  11.8 
16  10.6 
16    8.0 

16  11.4 
16    9.4 
16     6.2 

59  ao.i 
59  15-5 
59    6-0 

-ao9 

.0.29 

0.49 

59  18.4 
59  "-3 
58  59-5 

-O.X9 
0.39 
0.59 

18      4.8 

18  55-9 

19  48.6 

2.XX 
2.X6 
2.23 

a  1.9 
3a.9 
33.9 

22 
23 
24 

16    4.1 

15  58.9 
15  52.4 

16     1.7 
15  55-8 
15  48.7 

58  51.8 
58  32.8 
58    8.9 

-a69 
0.89 
X.09 

58  42-9 
58  21.4 

57  55-3 

-0.79 
0.99 
X.18 

20  43.0 

21  39.1 

22  35.7 

2.31 
2.36 
2.36 

24-9 
25.9 
26.9 

26 
27 

15  44-7 
15  36.0 
15  26.7 

15  40.5 
15  31-4 
15  21.9 

57  40-6 
57    8.7 
56  34-4 

-X.26 
1.39 
X.45 

57  25.0 
56  51.7 
56  16.9 

-1-33 
1-43 
1.45 

23  31-7 

6 
0  25.8 

a.  30 
2.20 

27.9 

28.9 

0.4 

28 
29 
30 

15  17-3 
15    8.2 
15    0.3 

15  12.7 
15    4-1 
14  57-0 

55  59-7 
55  26.6 

54  57-5 

-1.42 
X.30 
x.io 

55  42-8 
55  "5 
54  45-1 

-X.38 

I.2X 
0.96 

t  17.0 
a    5.0 
2  50.3 

2.07 
t.94 
1.83 

1.4 
2.4 
3-4 

31 

14  54.0 

14  51-7 

54  34-4 

-0.81 

54  25.7 

-0.63 

3  33-3 

1.76 

4-4 

w 
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V. 


1 

GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Right 

Diflf.for 

Docliaatioo. 

Diif.for 

Honr. 

Right 

Diff  for 

Doclinatioa. 

Diff.  for 

Aacensioo. 

X  Minnte. 

X  Minute. 

AacensioQ. 

X  ^jnute. 

X  Minute. 

F 

RIDAY 

I. 

SUNDAY  3. 

h     m        t 

a 

e          »           m 

m 

h    m       1 

a 

e            >              n 

•' 

O 

7  57  19.25 

2. I 160 

N.16  46     0.8 

8.ofi4 

0 

9  33  31.01 

1.9090 

N.  9  12  45.4 

X0.487 

I 

7  59  26.05 

a.zxo8 

16  37  54.8 

8.X36 

I 

9  35  25.46 

1.9059 

9     2  15.3 

10.318 

2 

8     I  32.54 

a. 1056 

16  29  44.5 

S.aoS 

2 

9  37  19.72 

8  51  43.3 

X0.548 

3 

8     3  38.72 

2.1004 

16  21  29.9 

8.a78 

3 

9  39  13.80 

X.8998 

8  41     9.6 

10.577 

4 

8     5  44.59 

a.0953 

16  13  11.2 

8.546 

4 

9  41     7.70 

1.8968 

8  30  34.1 

X0.60S 

5 

8     7  50.16 

a.0908 

16     4  48.4 

8.414 

5 

9  43     1.42 

X.8939 

8  19  57.0 

XO.632 

6 

8     9  55.42 

a.oBja 

15  56  21.5 

8.483 

6 

9  44  54.97 

1.89x3 

8     9  18.3 

X0.659 

7 

8  13     0.38 

a.o8ox 

15  47  50.6 

8.548 

7 

9  46  48.36 

X.8884 

7  58  37.9 

XO.686 

8 

8  14     5.03 

f.0750 

15  39  15.8 

8.6Z| 

8 

9  48  41.58 

1.8857 

7  47  56.0 

X0.7XX 

9 

8  16     9.38 

3.0701 

15  30  37.1 

8.677 

9 

9  50  34.64 

X.8830 

7  37  12.6 

xo,736 

lO 

8  18  13.44 

a.o6s« 

15  21  54.6 

8.7» 

10 

9  52  27.54 

1.8804 

7  26  27.7 

10.760 

II 

8  20  17.20 

a.  060a 

15  13     8.4 

8.80a 

II 

9  54  20.29 

1.8779 

7  15  41.4 

X0.783 

12 

8  22  20.67 

a.0554 

15     4  18.4 

8.863 

12 

9  56  12.89 

1.8754 

7     4  53.7 

XO.806 

13 

8  24  23.85 

a.  0505 

14  55  24.8 

8.933 

13 

9  58     5.34 

X.8730 

6  54     4.7 

XO.828 

H 

8  26  26.73 

a.0457 

14  46  27.6 

8.983 

14 

9  59  57.65 

1.8707 

6  43  14.3 

10.850   , 

15 

8  28  29.33 

a.0409 

14  37  26.9 

9.04Z 

15 

10     I  49.82 

X.8683 

6  32  22.7 

10.870 

i6 

8  30  31.64 

a.030a 

14  28  22.7 

9.099 

16 

10     3  41.85 

1.866X 

6  21  29.9 

10.890 

17 

8  32  33.67 

a. 03x6 

14  19  15.0 

9.156 

17 

10     5  33.75 

1.8639 

6  10  35.9 

XO.910 

i8 

8  34  35.43 

a.0269 

14  10     4.0 

9.axz 

18 

10     7  25.52 

x.MxS 

5  59  40.7 

10.919 

19 

8  36  36.90 

a.oaa3 

14     0  49.7 

9.a66 

19 

10     9  17.17 

1.8598 

5  48  44.4 

X0.948 

20 

8  38  38.10 

a.0177 

13  51  32.1 

9.3ao 

20 

10  II     8.69 

1.8577 

5  37  47.0 

10. 966 

21 

8  40  39.02 

a.oisa 

13  42  11.3 

9.373 

21 

10  13     0.09 

1.8558 

5  26  48.5 

X0.983 

22 

8  42  39.68 

a. 0088 

13  32  47.3 

9.435 

22 

10  14  51.38 

1.8539 

5   15  49-1 

X0.998 

23 

8  44  40.07 
SA 

a.oQia 
TURDi 

N.13  23  20.3 
iY  2. 

9.476 

23 

10  16  42.56 

X.8S2X 

[ONPA 

N.  5     4  48.7 
Y4. 

XX. 0x4 

O 

8  46  40.19 

X.9998 

N.13  13  50.2 

9-5a7 

0 

10  18  33.63 

1.8503 

N.  4  53  47.4 

XX. 029 

I 

8  48  40.05 

x*99SS 

13     4  17. 1 

9.576 

I 

10  20  24.60 

X.8486 

4  42  45.2 

11.043 

2 

8  50  39.65 

x.99» 

12  54  41. 1 

9.6^4 

2 

10  22  15.46 

X.S469 

4  31  42.2 

XX.058 

3 

8  52  38.99 

1.9869 

12  45     2.2 

9.67a 

3 

,10  24    6.23 

1.8453 

4  20  38.3 

XX.07X 

4 

8  54  38.08 

x.98«7 

12  35  20.5 

9.718 

4 

10  25  56.90 

1.8438 

4     9  33.7 

XI.083 

5 

8  56  36.91 

X.9785 

12  25  36.0 

9.765 

5 

10  27  47.49 

1.8424 

3  58  28.3 

11.096 

6 

8  58  35.50 

1.9744 

12  15  48.7 

9.8x0 

6 

10  29  37.99 

X.84X0 

3  47  22.2 

XX.X08 

7 

9     0  33.84 

1.9703 

12     5  58.8 

9.854 

7 

10  31  28.41 

1.8397 

3  36  15.4 

xx.xxS 

8 

9     2  31.94 

X.9663 

II  56    6.2 

9.898 

8 

10  33  18.75 

1.8384 

3  25     8.0 

XX.X28 

9 

9     4  29.80 

i.96a4 

II  46  II. 0 

9.94« 

9 

10  35     9.02 

1.837a 

3  14     0.0 

XX.X38 

lO 

9     6  27.43 

1.9585 

II  36  13.3 

9.983 

10 

10  36  59.21 

X.8360 

3     2  51.5 

XX.X47 

II 

9     8  24.82 

Z.954S 

II  26  13. I 

X0.083 

II 

.10  38  49.34 

1.8350 

2  51  42.4 

11.155 

12 

9  10  21.97 

X.9507 

II  16  10.5 

10.063 

12 

10  40  39.41 

i.83»0 

2  40  32.9 

XI.X63 

13 

9  12  18.90 

X.9470 

II     6     5.5 

XO.X03 

13 

10  42   29.42 

1.8330 

2  29  22.9 

XX. 170 

14 

9  14  15.61 

1*9433 

10  55  58.1 

10.143 

14 

10  44    19.37 

X.8321 

2  18  12.5 

XX. 177 

15 

9  16  12.09 

1.9395 

10  45  48.3 

XO.Z80 

15 

10  46     9.27 

1.83x3 

2     7     1.7 

XZ.X83 

i6 

9  i8     8.35 

1.9359 

10  35  36.4 

10.2x7 

16 

10  47  59.12 

X.8304 

I  55  50.5 

XI. 189 

17 

9  20     4.40 

1.93*4 

10  25  22.3 

10.353 

17 

10  49  48.92 

X.8298 

I  44  39.0 

XX.X94 

i8 

9  22     0.24 

1.9x89 

10  15     6.0 

10.289 

18 

10  51  38.69 

X.829X 

I  33  27.1 

IX.X9S 

19 

9  23  55.87 

1.9255 

10     4  47.6 

XO.324 

19 

10  53  28.41 

1.8284 

I  22  15.1 

XZ.203 

20 

9  25  51.30 

x.92ax 

9  54  27.1 

X0.358 

20 

10  55  18.10 

X.S280 

I   II     2.8 

XX. 206 

21 

9  27  46.52 

1.9187 

9  44     4.6 

10. 39a 

21 

10  57     7.77 

x.827« 

0  59  50.4 

XX.  208 

22 

9  29  41.55 

1.9155 

9  33  40.1 

10.434 

22 

io  58  57.41 

X.8271 

0  48  37.9 

IX. 2X0 

23 

9  31  36.38 

x.9iaa 

9  23  13.7 

10. 456 

23 

II     0  47.02 

X.8267 

0  37  25.2 

XX. 2X2 

24 

9  33  31.01 

X.9090 

N.  9  12  45.4 

X0.487 

24 

II     2  36.61 

1.8264 

N.  0  26  12.5 

XX.2X3 

VI. 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diff.  for 

DeclinatioD. 

Diff.  for 

Hour. 

Right 

Diff.  for 

DeclinatloiL 

Diff.  for 

Ascention. 

z  Minute. 

I  Minute. 

Ascension. 

X  Minote. 

X  Minute. 

TUESDA 

Y5. 

THURSDAY  7. 
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3.X89 

8 

2  17  10.73 

a.  3503 

16  47  40.7 
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S.053 

9 

2  19  31.83 

9.3531 

16  56  33.7 

8.831 

9 
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8.736 
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II 
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8.078 

16 

4  32     6.97 
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9.9848 

N.20  25  57.4 
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X 
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6.033 

lO 

5  15  50.15 

2.4x53 

22 

15    9.1 
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2.167 

23 

7  36  44.03 
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Hour. 

Right 

DiflLfor 

Declination. 

DiCfor 

Honr. 

Riglit 

Diff.for 

Declination. 

DiiLfor 

AMMyntiofii 

zMinate. 

zMinnte. 

Afft4WiBion. 

xMinnto. 

iMinnte. 

FRIDAY  29. 

SUNDAY,  JULY  i. 

h    m       ■ 

■ 

•           t            w 

w 

h    m       1             8                  0       .       -             • 

O 
Z 

8  29  33.59 
8  31  36.66 

a.0534 
2.0488 

N.14  35  31.1 
14  26  22.9 

9.107 
9.X65 

0     lo    3  32.44      1.8798  N.  6  26  37.4      10.943 

II 

2 

8  33  39.45 

a.0443 

14  17  X1.2 

9.884 

3 

8  35  41.97 

t.c^ 

14     7  56.0 

9.881 

4 

8  37  44.22 

t.Q3S3 

13  58  37.5 

9.337 

5 

8  39  46.21 

a.  0309 

13  49  15.6 

9*39> 

6 

8  41  47.93 

a.oa64 

13  39  50.5 

9-445 

7 

8  43  49.38 

a.oaao 

13   30  22.2 

9.498 

8 

8  45  50.57 

2.0178 

13   20    50.7 

9.55Z 

9 

8  47  51.51 

a. 0135 

13  XI   16.X 

9.609 

xo 

8  49  52.19 

a. 0091 

13      I    38.4 

9.653 

II 

8  51  52.61 

a.0Gif8 

12   51    57.7 

9.708 

IZ 

8  53  52.77 

a.  0006 

12  42    14.2 

9.750 

13 

8  55  52.68 

1.996S 

12   32   27.7 

9.798 

14 

8  57  52.35 

1.9984 

12   22   38.4 

9.845 

15 

8  59  51.77 

1.9883 

12    12   46.3 

9.891 

i6 

9     I  50.95 

X.9843 

12      2    51.5 

9.936 

17 

9    3  49-89 

1.9803 

II  52  54.0 

9.980 

18 

9     5  48.59 

X.9763 

II    42   53.9 

xo.oa3 

PHASES  OF  THE  MOON. 

19 
20 

9    7  47.05 
9    9  45.28 

1.9784 
1.9686 

II    32   51.2 
XI    22   46.0 

XO.066 
X0.X08 

21 

9  II  43.28 

1.9648 

II    12   38.3 

X0.X48 

d     h    m 

22 

9  13  41.05 

X.9610 

II      2  28.2 

XO.X88 

'^     First  Qaarter     .    •    .  June      4  18  58.8 

23 

9  15  38.60 
SA 

X.957S 

N.io  52  X5.7 

Z0.887 

0     Full  Moon 
C     Last  Qaarter 
#     New  Moon 

•■••••      12    I 

5  38.5 

2  57.4 

9    fin  A 

TURDAY  30. 

-   ->— -      VT   --^      .- 

•     •     •     •     .     xo  I 

0 

9  17  35.92 

X0.864 

•      •      •       •       •       *y    * 

..••••     26  X 

X.9S35 

X^.XU     ^Z         U.(^ 

•      •••••      «u    x^   -/..r    1 

I 
a 

9  19  33.02 
9  21  29.91 

X'9499 
i.94«3 

10  31  43.9 

10    21    24.6 

X0.308 

X0.339 

3 

9  23  26.58 

I.94S8 

10    II       3.2 

10.374 

d    h 

4 

9  25  23.04 

X-9993 

10    0  39.7 

10.409 

C     Apogee      ...*..  Jnne       5    8.8 

5 
6 

7 

8 

9  27  19.29 

9  29  15.34 
9  31  II. 18 
9  33     6.82 

1.9358 
1.9384 

.    9  50  14.1 
9  39  46.4 
9  29  16.8 

9  18  45.3 

10.444 
10.477 

C 

Perigee      ...•••..     i«  t^i  t  II 

' 

X.9890 
1.9858 

10.509 

10.541 

9 

9  35     2.27 

1.9885 

9     8  XI. 9 

10.57a 

10 

9  36  57.52 

X.9193 

8  57  36.7 

10.608 

IX 

9  38  52.59 

x.9xte 

8  46  59.7 

10.631 

12 

9  40  47.46 

X.9130 

8  36  21.0 

10.659 

13 

9  42  42.15 

X.9X00 

8  25  40.6 

X0.688 

14 

9  44  36.66 

1.9070 

8  14  58.5 

10.715 

15 

9  46  30.99 

1.9040 

8     4  14.8 

10.74X 

16 

9  48  25.14 

X.90XX 

7  53  29.6 

10.766 

17 

9  50  19.12 

X.8983 

7  42  42.9 

10.791 

18 

9  52  12.93 

X.8955 

7  31  54.7 

10.815 

19 

9  54     6.58 

X.8988 

7  21     5.x 

10.838 

20 

9  56    0.06 

X.890X 

7  xo  14.1 

XO.861 

21 

9  57  53.39 

X.8875 

6  59  21.8 

10.  883 

22 

9  59  4606 

1.8849 

6  48  28.3 

XO.903 

23 

10     I  39.58 

x.88a3 

6  37  33.4 

10.983 

24 

10     3  32.44 

1.8798 

N.  6  26  37.4 

10.943 

104 


JUNE,  1900. 


xin. 


GRE 

ENWICH  MEAN  TIME. 
LUNAR  DISTANCES. 

1" 

P.L. 

P.L. 

P.L 

P.L 

Name  and  Diroction 

Noon. 

of 

Illh. 

of 

Vlh. 

of 

IXti. 

of 

of  Object 

Diff. 

DiiE. 

Diff. 

Diff. 

•  '  »     ft 

0         t         m 

0         r         fv 

•          f          w 

z 

Sum 

W. 

47  39  XI 

3ZS7 

49     6  12 

317X 

50    32    56 

3x85 

5x  59  23 
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9849 

79  36  20 

9855 

Jupiter 

E. 

127  20     8 

«77t 

125  45     3 

9785 

124  10  16 

9798 

"2  35  45 

9Bxx 

2 

Sun 

W. 

59     7  34 

396s 

60  32  27 

3977 

61  57     5 

3989 

63  21  29 

3300 
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33SX 

71  43  35 

3360 

73     6  37 

3368 

74  29  30 

3376 

Pollux 

W. 

32  55  5a 

3M4 

34  21  33 

3914 

35  47  26 

3907 

37  13  27 

390X 

Venus 

W. 

32  41  23 

3*37 

34     6  48 

3939 

35  32  II 

394X 

36  57  32 

3949 

Spica 

E. 

59  43     7 

9997 

58  12  50 

3005 

56  42  43 

30x9 

55  12  45 

3090 

Jupiter 

E. 

102   29    57 

0950 

100  58  41 

9958 

99  27  35 

9965 

97  56  38 

9973 

4 

Sun 

W. 

81    21    50 

3408 

82  43  57 

34x4 

84     5  58 

34x8 

85  27  54 

3499 

Pollux 

W. 

44  24  55 

3183 

45  51  24 

3x8x 

47  17  55 

3x79 

48  44  29 

3178 

Venus 

W. 

44     3  45 

3251 

45  28  54 

3959 

46  54     I 

3953 

48  19     8 

3953 

Spica 

E. 

47  45     6 

S05t 

46  15  56 

3056 

44  46  52 

3060 

43  17  53 

3063 

Jupiter 

E. 

90  24     I 

300a 

88  53  51 

3006 

87  23  47 

3010 

85  53  47 

30x4 

Saturn 

E. 

u8  22  58 

302a 

116  53  13 

3097 

"5  23  34 

3030 

"3  53  59 

3P34 

5 

Sun 

w, 

92  16  42 

3433 

93  38  21 

3434 

94  59  59 

3435 

96  21  36 

3434 

Pollux 

W. 

55  57  54 

3x67 

57  24  43 

3x65 

58  51  34 

S169 

60  18  29 

3X59 

Venus 

w: 

55  24  44 

3950 

56  49  54 

3948 

58  15     6 

3946 

59  40  21 

3943 

Regulus 

w. 

19     I  56 

3339 

20  26  56 

3936 

21    52    22 

3916 

23  18  12 

3x99 

Jupiter 

E. 

78  24  44 

3085 

76  55     2 

3096 

75  25  22 

3096 

73  55  42 

3096 

Saturn 

E. 

106  27     I 

30*5 

104  57  44 

3046 

103    28   28 

3046 

loi  59  12 

3045 

6 

Sun 

W. 

103  10     2 

34«4 

104  31  51 

3491 

105  53  43 

34x7 

107  15  40 

34x3 

Pollux 

w, 

67  34     3 

3140 

69     I  24 

3x35 

70  28  51 

3x30 

71  56  24 

3195 

Venus 

w. 

66  47  33 

32S4 

68  13  14 

39x8 

69  39.    2 

39X9 

7X     4  57 

3906 

Regulus 

w. 

30  31  40 

3x40 

31  59     I 

3x30 

33  26  34 

3I9X 

34  54  18 

31x3 

Jupiter 

E. 

66  27     4 

3018 

64  57  13 

30X4 

63  27  18 

Soxx 

61  57  19 

3008 

Saturn 

E. 

94  32  34 

3037 

93     3     7 

3034 

91  33  36 

3030 

90     3  59 

9096 

7 

Sun 

W. 

114     6  50 

3384 

115  29  25 

3377 

116  52     8 

3369 

118  15    0 

336X 

Pollux 

W. 

79  15  53 

3094 

80  44  10 

3087 

82  12  36 

3079 

83  41  II 

3070 

Venus 

w. 

78  16  30 

3x69 

79  43  16 

3x60 

81  10  13 

3x51 

82  37  21 

3x49 

Regulus 

w. 

42  15  37 

3069 

43  44  25 

3060 

45  13  24 

305X 

46  42  34 

3041 

Jupiter 

E. 

54  26     2 

a98x 

52  55  26 

9975 

51  24  42 

9968 

49  53  49 

996X 

Saturn 

E. 

82  34  35 

81     4  22 

9993 

79  34    0 

998s 

78     3  29 

9978 

a  AquilsB 

E. 

109  36  35 

35x6 

108  16  29 

3509 

106  56     7 

3487 

105  35  28 

3473 

8 

Sun 

W. 

125  II  46 

33x5 

126  35  40 

3305 

127  59  46 

3994 

129  24     4 

3983 

Pollux 

W. 

91     6  40 

3oa8 

92  36  18 

30x9 

94     6     7 

3009 

95  36     9 

9999 

Venus 

W. 

89  55  54 

3091 

91  24  15 

3078 

92  52  51 

30^ 

94  21  41 

3055 

Regulus 

w. 

54  II  26 

9993 

55  41  49 

9981 

57  12  26 

•970 

58  43  16 

9958 

Jupiter 

E. 

42  17     2 

9990 

•  40  45     8 

99XX 

39  13     3 

9gox 

37  40  46 

989X 

Saturn 

E. 

70  28  26 

9936 

68  56  53 

9996 

67  25     7 

99x6 

65  53     9 

9907 

a  Aquilae 

E. 

98   48    22 

3406 

97  26  12 

3393 

96     3  47 

3380 

94  41     8 

3369 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

h 

Name  and  Dtroctioii 

Midnight 

P.L. 

of 

XVit. 

P.I* 
of 

XVIIIh. 

P.L. 
of 

XXIh. 

P.U 

of 

a* 

of  Object 

DUE. 

Dlff. 

Difl. 

Diff. 

o         1        m 

•          f          m 

m          f          n 

•       f       •• 

I 

Sun 

W. 

53  25  33 

3ai4 

54  51  26 

3396 

56  17     4 

3939 

57  42  27 

3a53 

Spica 

E. 

78     3     4 

«869 

76  30     5 

s88o 

74  57  21 

9899 

73  24  52 

2905 

Jupiter 

E. 

X2I       Z    31 

a8a4 

119  27  34 

a835 

"7  53  52 

a847 

116  20  26 

2859 

2 

Sun 

W. 

64   45   40 

33" 

66     9  39 

332a 

67  33  25 

333a 

68  57     0 

3342 

PoUux 

W. 

27  15  48 

3t85 

28  40  17 

3a63 

30     5  12 

3*47 

31  30  25 

3235 

Venus 

W. 

26  59  37 

3836 

28  25     3 

3236 

29  50  30 

3836 

31  15  56 

3236 

Spica 

E. 

65  46  10 

39S9 

64  15     6 

2969 

62  44  15 

a978 

61   13  35 

9988 

Jupiter 

E. 

108  36  54 

2913 

107     4  52 

9923 

X05  33     2 

2939 

104     I  24 

994X 

3 

Sun 

W. 

75  52  14 

3384 

77  14  49 

3390 

78  37  17 

3397 

79  59  37 

3403 

PoUux 

W. 

38  39  35 

3196 

40     5  49 

3x93 

4X  32     7 

3x89 

42  58  29 

3x86 

Venus 

W. 

38  22  51 

3*44 

39  48     8 

3246 

41   13  22 

3248 

42  38  34 

3249 

Spica 

E. 

53  42  57 

5027 

52  13  18 

3033 

50  43  47 

3039 

49  14  23 

3045 

Jupiter 

E. 

96  25  51 

9980 

94  55  13 

2985 

93  24  42 

999X 

91  54  18 

2997 

4 

Sun 

W. 

86  49  46 

34t5 

88   II  34 

34*8 

89  33  19 

3430 

90  55     I 

343X 

Pollux 

W. 

50  II     5 

3175 

51  37  44 

3x73 

53     4  25 

3171 

54  31     8 

3x69 

Venus 

W. 

49  44  15 

3*53 

51     9  21 

3*53 

52  34  28 

3a53 

53  59  35 

3252 

Spica 

E. 

41  48  58 

3067 

40  20     8 

3069 

38  51  21 

3079 

37  22  38 

3074 

Jupiter 

E. 

84  23  52 

30x8 

82  54     I 

3090 

81  24  13 

3029 

79  54  27 

3024 

Saturn 

E. 

112  24  29 

3Q38 

"o  55     3 

3040 

109  25  40 

3<H9 

107  56  20 

3044 

5 

Sun 

W. 

97  43  14 

3433 

99     4  53 

3439 

100  26  33 

3430 

loi  48  16 

34a7 

Pollux 

W. 

61  45  27 

3156 

63  12  29 

315a 

64  39  36 

3x48 

66     6  47 

3x44 

Venus 

W. 

61     5  39 

3^40 

62  31     0 

3*36 

63  56  26 

3339 

65  21  57 

3a28 

Regulus 

W. 

24  44  22 

3185 

26  JO  .50 

317a 

27  37  34 

3x60 

29     4  31 

3x50 

Jupiter 

E. 

72  26     I 

30a6 

70  56  20 

3024 

69  26  37 

3029 

67  56  52 

3090 

Saturn 

E. 

100  29  55 

3045 

99     0  38 

3043 

97  31   19 

304X 

96     I  58 

3039 

6 

Sun 

W. 

108  37  42 

3408 

109  59  49 

3403 

III  22     2 

3397 

112  44  22 

3390 

Pollux 

W. 

73  24     3 

31 19 

74  51  49 

3"3 

76  19  43 

3x07 

77  47  44 

3X0X 

Venus 

W. 

72  30  59 

3199 

73  57     9 

3x93 

75  23  27 

3x85 

76  49  54 

3x78 

Regulus 

W. 

36  22  12 

3104 

37  50  17 

3095 

39  18  33 

3086 

40  47     0 

3078 

Jupiter 

E. 

60  27  16 

3003 

58  57     7 

2998 

57  26  52 

3993 

55  56  30 

9988 

Saturn 

E. 

88  34  18 

3oaa 

87     4  32 

30x7 

85  34  40 

30x1 

84     4  41 

3005 

7 

Sun 

W. 

119  38     I 

335a 

121     I   12 

3344 

122  24  33 

3335 

123  48     4 

3325 

Pollux 

W. 

85     9  57 

3063 

86  38  52 

3055 

88     7  57 

3046 

89  37  13 

3037 

Venus 

W. 

84     4  39 

3133 

85  32     9 

3x23 

86  59  51 

31x9 

88  27  46 

3XOX 

Regulus 

W. 

48  II  56 

3031 

49  41  30 

3021 

51   II   16 

30XX 

52  41   15 

300X 

Jupiter 

E. 

48  22  47 

a954 

46  51  36 

•946 

45  20  15 

2933 

43  48  44 

2929 

Saturn 

E. 

76  32  49 

2970 

75     I  59 

9962 

73  30  59 

2954 

71  59  48 

2945 

a  Aquilae 

E. 

104  14  34 

3459 

102  53  24 

3446 

loi  31  59 

343a 

100  10  18 

34x8 

8 

Sun 

W. 

130  48  35 

3272 

132  13  19 

3260 

133  38  17 

3949 

135     3  28 

3236 

Pollux 

W. 

97     6  23 

2989 

98  56  49 

a98o 

100     7  27 

a969 

loi  38  18 

2958 

Venus 

W. 

95  50  46 

3043 

97  20     6 

3031 

98  49  40 

3018 

100  19  30 

3005 

Regulus 

W. 

60  14  21 

a947 

61  45  40 

a93« 

63  17  13 

a9a4 

64  49     I 

29x9 

Jupiter 

E. 

36     8  16 

aSBa 

34  35  34 

2872 

33     2  39 

9862 

31  29  31 

985X 

Saturn 

E. 

64  20  59 

9896 

62  48  35 

9886 

61  15  58 

2875 

59  43     7 

2864 

a  Aquilae 

E. 

93  18  16 

3357 

91  55  10 

3346 

90  3X  52 

3335 

89     8  20 

3324 

106 
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XV. 


GR£ 

,ENWICH  ME^ 
LUNAR  DISTAN( 

lN  time. 

CES. 

Name  and  Direction 

NOOIL 

P.L. 
of 

Illh. 

P.L. 

of 

VIlu 

P.L 
of 

IXh. 

P.L 

of 

^ 

of  Object 

DifL 

DifE. 

Diff. 

Die 

•     #     •• 

•        t        m 

•         t        m 

•                  m 

9 

Pollux 

W. 

X03     9  23 

3948 

104    40    41 

a»38 

XO6    X2    X2 

«97 

107  43  57 

8916 

Venus 

W. 

loi  49  37 

agga 

103    20       0 

fl978 

104   50   40 

igfis 

106  21  37 

9959 

Regulas 

w. 

66  2X     4 

9901 

67  53  22 

•B88 

69   25    56 

9B76 

70  58  46 

9864 

Jupiter 

E. 

29  56     9 

3840 

28  22  33 

1B99 

26   48   43 

98x8 

25  14  39 

a8o8 

Saturn 

E. 

58  10     2 

989a 

56  36  42 

aB4Z 

55    3     7 

•B99 

53  29  17 

88x8 

a  Aqails 

E. 

87  44  36 

33x3 

86  20  40 

3303 

84  56  32 

S994 

83  32  13 

3a84 

Foxnalhaut 

E. 

Z14  26  25 

3458 

"3     5  14 

3433 

"I  43  35 

9409 

no   21   29 

3386 

lO 

Venus 

W. 

114    0  40 

s888 

"5  33  22 

•M7 

XX7     6  23 

9853 

1x8  39  42 

9840 

Regulus 

W. 

78  46  55 

■800 

80   21    23 

9788 

8x  56     7 

9775 

83  31     8 

a76x 

Spica 

W. 

H  43  39 

9m 

26    18    18 

«778 

«7  53  15 

V^ 

29  28  31 

8750 

Saturn 

E. 

45  36  12 

8756 

44    0  46 

8743 

4a  25     3 

9cnP 

40  49     3 

87x8 

a  AquilaB 

E. 

76  28     7 

Sa46 

75     2  52 

3a4r 

73  37  31 

3*36 

72  12    4 

3831 

Fomalhaut 

E. 

103  24  38 

398a 

102     0     5 

3964 

XOO   35    II 

3946 

99     9  56 

Saa8 

a  Pegasi 

E. 

123  28  44 

9073 

X2X    57   57 

9953 

X20  26  45 

9034 

118  55     9 

89x6 

ZI 

Regulus 

W. 

91  30  33 

a696 

93     7  x8 

9684 

94  44  19 

•671 

96  21  38 

9659 

Spica 

W. 

37  39  21 

9683 

39     6  25 

9669 

40  43  46 

9656 

42  21  26 

a643 

Saturn 

E. 

33  44  53 

•654 

31     7  " 

9641 

29  29  12 

1099 

27  50  56 

86x7 

a  Aquilae 

E. 

65     3  56 

3936 

63  38  x8 

383© 

62  12  44 

S934 

60  47  15 

3939 

Fomalhaut 

E. 

91  58  48 

315a 

90  31  4X 

3X39 

89     4  19 

3x97 

87  36  42 

3XX4 

a  Pegasi 

E. 

III   11  32 

•83X 

109  37  44 

a8i5 

108     3  35 

9799 

106  29     6 

•784 

xa 

Spica 

W. 

50  34     7 

1579 

52  13  3X 

•567 

53  53  II 

9555 

55  33     8 

8543 

a  Aquilae 

E. 

53  42  26 

3305 

52  18  20 

33a6 

50  54  39 

S35X 

49  31  27 

3380 

Fomalhaut 

E. 

80  15  22 

3069 

78  46  35 

3063 

77  17  40 

3058 

75  48  39 

3053 

a  Pegasi 

E. 

98  31  49 

a7i3 

96  55  27 

aToo 

95  18  48 

9687 

93  41  51 

8675 

13 

Spica 

W. 

63  56  54 

•487 

65  38  26 

9477 

67  20  12 

a466 

69     2  13 

9456 

Jupiter 

w. 

22   23    X6 

«457 

24     5  30 

9445 

25  48     X 

9434 

27  30  47 

8484 

Fomalhaut 

E. 

68  22  45 

305a 

66  53  36 

S056 

65  24  33 

306x 

63  55  36 

3069 

a  Pegasi 

E. 

85  33  12 

86ax 

83  54  45 

96ia 

82  16     6 

afioa 

80  37  14 

9593 

a  Arietis 

E. 

X28  54     0 

a536 

127  13  37 

95a3 

125  32  56 

99XX 

123  51  58 

9499 

H 

Spica 

W. 

77  35  42 

8410 

79  19     2 

940a 

8x     2  35 

9394 

82  46  19 

8386 

Jupiter 

W. 

36     8  X4 

a37C 

37  52  23 

a367 

39  36  45 

9359 

41  21  18 

a35X 

Fomalhaut 

E. 

56  34     9 

3143 

55     6  52 

3x66 

53  40     2 

3x93 

52  13  44 

3385 

a  Pegasi 

E. 

72  20  10 

«559 

70  40  18 

9554 

69     0  20 

9549 

67  20  15 

8545 

a  Arietis 

E. 

X15  23  xo 

8446 

113  40  41 

9437 

III  57  59 

9498 

no  15    4 

94x9 

15 

Jupiter 

W. 

50     6  48 

t3X7 

51  52  23 

931X 

53  38     7 

9305 

55  23  59 

8899 

Saturn 

W. 

21  34  53 

a33i 

23  20     7 

9384 

25     5  32 

9317 

26  51     6 

83X8 

Fomalhaut 

E. 

45  13  16 

3457 

43  52     4 

3595 

42  32     8 

360Z 

41  13  35 

3689 

a  Pegasi 

E. 

58  58  56 

«539 

57  18  37 

9541 

55  38  21 

«544 

53  58     8 

a548 

a  Arietis 

E. 

loi  37  38 

aiSa 

99  53  37 

a376 

98     9  27 

9370 

96  25     9 

8364 

Mars 

E. 

X17  38  38 

a583 

115  59  20 

a577 

114  19  53 

9570 

1X2   40    17 

8564 

z6 

Jupiter 

W. 

64   15   XI 

9377 

66  "  X  45 

9979 

67  48  25 

•969 

69  35  10 

8866 

Saturn 

W. 

35  40  50 

8988 

37  27     7 

9985 

39  13  29 

t98l 

40  59  57 

8877 

a  Pegasi 

E. 

45  39     8 

8591 

44    0     I 

9G06 

42  21  14 

9684 

40  42  51 

8643 

a  Arietis 

E. 

87  41  45 

9341 

85  56  45 

a337. 

84  XI  40 

9334 

82  26  30 

933X 

Mars 

E. 

104  20  24 

tS39 

X02  40     5 

9535 

100  59  41 

a53x 

99  19  II 

8988 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1* 

Name  and  Direction 
of  Object 

Midnight 

P.L. 

of 

DHL 

XVh. 

P.L. 

of 

I>i£ 

XVIIIh. 

P.U 

of 

DIfEL 

XXIh. 

P.L. 
of 
Dlif. 

•         r         m 

0          r         m 

•        t        m 

e         *         m 

9 

PoUuE 

W. 

X09  X5  55 

•906 

xio  48     6 

•^ 

XI2   20   31 

•884 

113  53  10 

•873 

Venus 

W. 

107  52  50 

^d» 

109    24    2X 

nu 

ixo  56    9 

8910 

1X2    28    15 

•895 

Regulus 

W. 

72  31  51 

i8sa 

74     5  12 

•839 

75  38  50 

9Ba6 

77  12  44 

•8x5 

JUPITEX 

E. 

23  40  21 

V9^ 

22     5  48 

<786 

20  31     2 

•776 

18  56     2 

8766 

Saturn 

E. 

51  55  " 

«805 

50  20  51 

t793 

48  46  14 

878X 

47  II  21 

•769 

a  Aqailae 

E. 

82     7  43 

sa7« 

8043     3 

3267 

79  18  13 

3a99 

77  53  14 

3a53 

Fomalhaut 

E. 

108  58  56 

3364 

107  35  58 

334« 

106  12  35 

33ax 

104  48  48 

3301 

xo 

Venus 

W. 

120  X3  X9 

■8i5 

X2X  47  14 

s8ii 

123  21  28 

•797 

X24  56    0 

•783 

Regulus 

W. 

85     6  27 

V4» 

86  42     3 

1736 

88  17  55 

8788 

89  54     5 

8709 

Spica 

W. 

31     4     5 

8736 

32  39  57 

4733 

34  16     7 

8709 

35  52  35 

•695 

Satuxn 

E. 

39  «  47 

S7e6 

37  36  14 

•89a 

35  59  24 

8680 

34  22  17 

8667 

a  Aquilae 

E. 

70  46  3X 

SsaS 

69  20  55 

3M6 

67  55  16 

3«^5 

66  29  36 

3aa5 

Fomalhaut 

E. 

97  44  20 

3a» 

96  18  25 

3x96 

94  52  II 

3180 

93  25  38 

3x66 

a  Pegasi 

£. 

X17  23  10 

1696 

X15  50  49 

tfSo 

X14  18     5 

•869 

112  44  59 

•847 

XI 

Regulus 

W. 

97  59  13 

«646 

99  37     6 

•634 

xoi  15  14 

•688 

102  53  39 

8608 

Spica 

W. 

43  59  23 

t6l9 

45  37  38 

S617 

47  16  10 

8604 

48  55     0 

•39X 

Saturn 

E. 

26  12  24 

i604 

24  33  35 

tS93 

22  54  29 

•581 

21   15     8 

•569 

a  Aquile 

E. 

59  ai  52 

3«47 

57  56  39 

3*59 

56  31  39 

3878 

55     6  53 

3^87 

Fomalhaut 

E. 

86     8  50 

.S»<H 

84  40  45 

309S 

83  12  29 

3085 

81  44     I 

3076 

a  Pegasi 

E. 

X04  54  17 

a7«9 

103  19     8 

«755 

XOI  43  41 

•740 

100     7  54 

8786 

X2 

Spica 

W. 

57  13  ai 

sssa 

58  53  50 

%5» 

60  34  36 

8509 

62  15  37 

•497 

a  Aquilse 

E. 

48     8  48 

34x5 

46  46  48 

S4S4 

45  25  33 

3499 

44     5     8 

3551 

Fomalhaut 

E. 

74  19  32 

9051 

72  50  22 

3049 

71  21  xo 

3048 

69  51  57 

3049 

a  Pegasi 

E. 

92    4  38 

•663 

90  27     9 

.    «65a 

88  49  25 

•64X 

87  XI   26 

8630 

13 

Spica 

W. 

70  44  25 

•446 

72  26  57 

«437 

74     9  39 

8488 

75  52  34 

•4x9 

Jupiter 

W. 

29  13  48 

■4x3 

30  57     4 

0403 

32  40  34 

•394 

34  24  18 

a385 

Fomalhaut 

E. 

62  26  49 

9079 

60  58  X4 

S09X 

59  29  54 

3x05 

58     X  51 

3X83 

a  Pegasi 

E. 

78  58     9 

158s 

77  18  54 

«578 

75  39  29 

•57X 

73  59  54 

•564 

a  Arietis 

E. 

X22    10   43 

■487 

120  29  12 

■477 

X18  47  26 

B466 

117     5  25 

•456 

14 

Spica 

W. 

84   30    14 

«378 

86  14  20 

a37i 

87  58  36 

•364 

89  43     2 

•357 

Jupiter 

W. 

43     6     3 

«344 

44  50  59 

•337 

46  36     5 

•330 

48  21  22 

8383 

Fomalhaut 

E. 

50  48     4 

3«59 

49  23     5 

3300 

47  58  54 

3345 

46  35  35 

3398 

a  Pegasi 

E. 

65  40     5 

9543 

63  59  51 

•S4X 

62  19  34 

•539 

60  39  15 

•539 

a  Arietis 

E. 

108  31  57 

«4" 

. X06  48  38 

1403 

X05     5     8 

•396 

XO3    21    28 

•389 

15 

Jupiter 

W. 

57  10     0 

*m 

58  56     8 

8290 

60  42  22 

•tf5 

6x  28  43 

8881 

Saturn 

W. 

28  36  48 

9307 

30  22  38 

S308 

32     8  35 

•«7 

33  54  39 

8898 

Fomalhaut 

E. 

39  56  36 

3789 

38    41    22 

3903 

37  28     5 

4033 

36  16  58 

4184 

a  Pegasi 

E. 

52  18     I 

«553 

50  38     X 

aste 

48  58  II 

8568 

47  18  32 

•579 

a  Arietis 

E. 

94  40  42 

•359 

92  56     8 

a3S4 

91   II  27 

8349 

89  26  39 

•345 

Mars 

E. 

III     0  33 

«359 

109  20  42 

a333 

107  40  43 

•548 

106     0  37 

•543 

x6 

Jupiter 

W. 

71  21  59 

tl63 

73     8  53 

886x 

74  55  50 

8858 

76  42  51 

8856 

Saturn 

W. 

42  46  30 

aa74 

44  33     7 

ta7x 

46  X9  49 

8869 

48     6  34 

8866 

a  Pegasi 

E. 

39     4  55 

9669 

37  27  33 

8698 

35  50  51 

•73X 

34  14  52 

8768 

a  Arietis 

E. 

80  4X   16 

8328 

78  55  58 

8386 

77  10  36 

•3«4 

75  25  12 

8388 

Mars 

E. 

97  38  37 

«5a5 

95  57  58 

8588 

94  17  15 

•5x9 

92  36  28 

33x6 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1* 

Name  and  Direction 

Noon. 

P.L. 
of 

Illh- 

P.U 

of 

Vlh. 

P.L. 
of 

IX^ 

P.L 

of 

of  Object 

DiflE. 

Diff. 

Dift 

Diff. 

e        »        «» 

•         »         m 

•         f         m 

•          »         m 

17 

Jupiter 

W. 

78    29    56 

M54 

80  17     3 

32SS 

82        4     13 

8I5X 

83     51     25 

9949 

Saturn 

W. 

49  53  23 

3S64 

51  40  r5 

«63 

53  27    9 

996X 

55  14     6 

226D 

a  Aquilae 

w. 

31  47  ao 

4486 

32  51  24 

4975 

33  58  40 

4099 

35     8  49 

3934 

aArietis 

E. 

73  39  45 

asax 

71  54  16 

2390 

70     8  45 

93x9 

68  23  13 

23x8 

Mars 

E. 

90  55  37 

25x4 

89  14  43 

2512 

87  33  47 

Ssxo 

85  52  48 

9909 

Sun 

E. 

123  38  14 

a589 

121  59    4 

9597 

Z20   19    50 

9585 

118  40  34 

95^ 

z8 

Jupiter 

W. 

92  47  50 

3146 

94  35     9 

9145 

96    22   29 

9246 

98     9  48 

9945 

Saturn 

W. 

64    9  17 

3as6 

65  56  22 

9256 

67   43    27 

9955 

69  30  33 

2255 

a  Aquile 

W. 

41  33  35 

3397 

42  55  55 

3394 

44  19  39 

3958 

45  44  40 

3200 

a  Arietis 

E. 

59  35  33 

23»1 

57  50    4 

9392 

56     4  37 

9394 

54  19  13 

9397 

Mars 

E. 

77  27  27 

«504 

75  46  20 

2504 

74     5  12 

2504 

72  24     4 

3504 

Sun 

E. 

no  23  49 

*579 

108  44  25 

9579 

107     5     I 

9579 

105  25  37 

9579 

19 

Jupiter 

W. 

107      6   22 

8349 

108  53  36 

225X 

no  40  48 

9933 

112  27  57 

9954 

Saturn 

W. 

78  25  56 

»38 

80  12  57 

9259 

81  59  57 

2260 

83  46  55 

226X 

a  Aquilae 

W. 

53     4  46 

9990 

54  35  II 

9962 

56     6  12 

9935 

57  37  47 

29x0 

Mars 

E. 

63  58  31 

2507 

62  17  27 

2508 

60  36  25 

2509 

58  55  24 

25x0 

Sun 

E. 

97     8  44 

358a 

95  29  24 

9583 

93  50    « 

9585 

92  10  50 

2586 

20 

Saturn 

W. 

92  41  14 

2270 

94  27  58 

2272 

96  14  39 

^974 

98     I  17 

9977 

a  Aquilae 

W. 

65  22  21 

282s 

66  56  17 

2813 

68  30  28 

^803 

70     4  53 

9794 

Mars 

E. 

50  30  54 

2522 

48  50     8 

9595 

47    9  25 

9597 

45  28  46 

2530 

Sun 

E. 

83  55     3 

9596 

82  16     2 

9598 

80  37    4 

2600 

78  58     9 

2602 

21 

a  Aquilae 

W. 

77  59  17 

2760 

79  34  27 

2766 

81     9  40 

9765 

82  44  54 

9765 

a  Pegasi 

W. 

30  17     6 

287a 

31  50     I 

2824 

33  24    0 

^3 

34  58  50 

9747 

Mars 

E. 

37     6  28 

8543 

35  26  14 

9546 

33  46     5 

9550 

32     6     I 

9554 

Sun 

E. 

70  44  32 

26x8 

69     6     X 

2622 

67  27  35 

9626 

65  49  15 

3629 

22 

a  Aquilae 

W. 

90  40  40 

«779 

92  15  36 

9785 

93  50  25 

979X 

95  25     5 

2798 

Fomalhaut 

W. 

64     I     5 

9939 

65  32  38 

2996 

67     4  24 

99x6 

68  36  23 

2908 

a  Pegasi 

W. 

43     2  47 

9635 

44  40  54 

9621 

46  19  20 

26x0 

47  58     I 

260X 

Sun 

E. 

57  38  55 

9651 

56     I     9 

2656 

54  23  30 

2661 

52  45  58 

2666 

23 

Fomalhaut 

W. 

76  18  21 

2886 

77  50  58 

9885 

79  23  36 

288s 

80  56  14 

2887 

0  Pegasi 

W. 

56  13  48 

9578 

57  53  13 

9576 

59  32  41 

9575 

61  12  10 

9576 

Sun 

E. 

44  40  10 

2696 

43     3  25 

2704 

41  26  50 

'27x0 

39  50  24 

97x7 

24 

Fomalhaut 

W. 

88  38  28 

29x0 

90  10  34 

29x8 

91  42  31 

2996 

93  14  17 

9935 

a  Pegasi 

W. 

69  29     3 

9589 

71     8  13 

9593 

72  47  17 

9598 

74  26  15 

2604 

Sun 

E. 

31  50  42 

9758 

30  15  19 

2767 

28  40     8 

9777 

27     5  10 

9787 

28 

Sun 

W. 

17  33  29 

3x97 

19     I     6 

3x35 

20  28  33 

3x44 

21  55  49 

3x54 

Spica 

E. 

88  50     I 

276X 

87  14  42 

2772 

85  39  38 

9784 

84     4  49 

9795 

29 

Sun 

W. 

29     9     3 

3907 

30  35     4 

39x9 

32    0  51 

3930 

33  26  25 

394X 

Spica 

E. 

76  14  29 

2852 

74  41     9 

28G4 

73     8    4 

9875 

71  35  13 

2885 

30 

Sun 

W. 

40  31      5 

3194 

41  55  24 

3303 

43  19  32 

33x3 

44  43  28 

3399 

Spica 

E. 

63  54   16 

9936 

62  22  43 

9946 

60  51  23 

9956 

59  20  14 

9969 

Jupiter 

E. 

103  46    10 

1906 

102  13  59 

29x6 

XOO   42      I 

9995 

99  10  14 

9934 

xvni. 
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GRE 

EN^/V 

LUN 

ICH  MEAN  TIME. 

AR  DISTANCES. 

Z'i        Nam«  and  Direction 

OB                                _  i-M^« 

Midnight. 

P.L. 

of 

XVh. 

P.L. 

of 

XVIIIh. 

P.L. 
of 

XXIH. 

•P.L. 

of 

>o                  of  Object 

Diff. 

Dift 

Diff. 

Diff. 

1 

•           w 

•          »        m 

•          *          m 

•         *         m 

17  '  Jupiter 

W. 

85  38  39 

8348 

87  25  i% 

9947 

89    13    12 

9946 

91        0    31 

8946 

1  Saturn 

W. 

57     I     5 

»S8 

5848     6 

99S7 

60  35     8 

9956 

62    22    12 

9356 

1  aAquile 

W. 

36  21  34 

3800 

37  36  36 

S^ 

38  53  45 

3574 

40    12   48 

3480 

■  aArietis 

E. 

66  37  41 

sst8 

64  52     8 

93x9 

63     6  36 

93x9 

61    21      4 

9390 

Mars 

E. 

84  II  47 

«507 

82  30  44 

9506 

80  49  40 

9505 

79     8  34 

9504 

Sun 

E. 

117     I  15 

as8a 

"5  21  55 

tS8x 

"3  42  34 

9580 

112      3    12 

9580 

18     Jupiter 

W. 

99  57     8 

8246 

loi  44  27 

8946 

103  31  47 

9946 

105    19      5 

9946 

j  Saturn 

W. 

71  17  39 

3956 

73     4  44 

8856 

74  51  49 

9956 

76  38  53 

9937 

<iAquile 

W. 

47  10  49 

3x50 

48  37  58 

3105 

50     6     2 

3060 

51  35    0 

3099 

a  Arietis 

E. 

52  33  53 

a3S9 

50  48  36 

a33a 

49     3  24 

9336 

47  18  17 

9340 

1  Mars 

E. 

70  4*  56 

S904 

69     I  49 

■504 

67  20  42 

9505 

65  39  36 

9506 

1  Sun 

E. 

103  46  13 

8579 

X02    6  49 

9580 

100  27  26 

9580 

98  48     4 

958X 

ig      Jupiter 

W. 

"4  15     5 

sas5 

116     2  II 

89S6 

"7  49  15 

9958 

119  36  16 

9959 

.  Saturn 

W. 

85  33  52 

3463 

87  20  46 

9864 

89     7  38 

8966 

90  54  27 

9968 

a  Aquilae 

W. 

59     9  53 

9889 

60  42  26 

9870 

62  15  23 

•853 

63  48  42 

9838 

Mars 

E. 

57  14  25 

ajx* 

55  33  29 

95x4 

53  52  35 

35x6 

52  II  43 

95x8 

Sun 

E. 

90  31  36 

8588 

88  52  24 

3S89 

87  13  14 

8S9X 

85  34     7 

359s 

20 

Saturn 

W. 

99  47  51 

9x79 

101  34  21 

8889 

103  20  47 

M84 

105     7  10 

3387 

a  Aquilae 

W. 

71  39  29 

<786 

73  14  15 

9780 

74  49     9 

•775 

76  24  10 

8770 

' 

Mars 

E. 

43  48  10 

8530 

42     7  39 

•533 

40  27  II 

9536 

38  46  47 

9539 

Sun 

E. 

77  19  17 

a«05 

75  40  29 

9609 

74     I  4« 

36X8 

72  23     7 

96X5 

21 

a  Aquilae 

W. 

84  20     8 

3766 

85  55  21 

9768 

87  30  32 

977X 

89     5  38 

•774 

a  Pegasi 

W. 

36  34  37 

37x6 

38  10  45 

9689 

39  47  39 

•669 

41  25     0 

9650 

Mars 

E. 

30  26     3 

S5S9 

28  46  II 

•563 

27     6  25 

9568 

25  26  46 

9573 

Sun 

E. 

64  II     0 

•634 

62  32  51 

9638 

60  54  47 

8649 

59  16  48 

9646 

22 

a  Aquilae 

W. 

96  59  36 

9806 

98  33  56 

98x6 

100     8     3 

9896 

loi  41  57 

9836 

Fomalhaut 

W. 

70     8  32 

990X 

71  40  50 

flB9S 

73  13  15 

■89X 

74  45  46 

9887 

a  Pegasi 

W. 

49  36  54 

«594 

51  15  57 

9588 

52  55    8 

•583 

54  34  26 

9580 

Sun 

E. 

51     8  33 

1672 

49  31  16 

9678 

47  54     6 

■684 

46  17     4 

•689 

23      Fomalhaut 

W. 

82  28  50 

S889 

84     I  23 

■893 

85  33  51 

9898 

87     6  13 

•003 

a  Pegasi 

W. 

62  51  38 

«577 

64  31     4 

9580 

66  10  27 

•589 

67  49  47 

•585 

Sun 

E. 

38  14     7 

3795 

36  38     0 

9739 

35     2     3 

974X 

33  26  17 

•749 

24 

Fomalhaut 

W. 

94  45  51 

9946 

96  17  12 

3938 

97  48  18 

9970 

99  19     9 

9983 

a  Pegasi 

W. 

76     5     5 

96X0 

77  43  47 

96X5 

79   22   21 

9689 

81     0  46 

9630 

Sun 

E. 

25  30  25 

V77 

23  55  53 

9809 

22   21    36 

989X 

20  47  36 

•834 

28 

Sun 

W. 

23  22  53 

3165 

24  49  44 

3x75 

26    16   23 

3x86 

27  42  49 

3x96 

Spica 

E. 

82  30  15 

8807 

80  55  56 

98x9 

79  21  53 

9830 

77  48     4 

984X 

29 

Sun 

W. 

34  51  46 

3959 

36  16  54 

3968 

37  41  50 

3979 

39     6  33 

3989 

Spica 

E. 

70     2  35 

9896 

68  30  II 

9906 

66  58     0 

99x6 

65  26     2 

9996 

1  30 

Sun 

W. 

46     7  14 

3339 

47  30  49 

SS4X 

48  54  «3 

S350 

50  17  27 

3358 

I 

Spica 

E. 

57  49  17 

8973 

56  18  31 

998X 

54  47  55 

11990 

53  17  30 

•999 

1           Jupiter 

1 

E. 

97  38  38 

9949 

96     7  13 

99SX< 

94  36     0 

9959 

93     4  56 

9968 
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JULY,  1900. 


I. 


AT  GREENWICH  APPARENT  NOON. 


t 

I 
■8 


THE  SUN'S 


Apparent 
Right  Aacensicno. 


Diff.  for 
X  Hour. 


Apparent 
Declinatioa 


IM&for 
z  Hour. 


Seml- 
diametar. 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridiaa 


Equation  of 

Time, 

to  be 

Added  to 

Apparent 

Time. 


Diff.  for 
z  Hour. 


SUN. 
Mon. 
Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

SC/N. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

sc/j\r. 

Mod. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

SC/N. 
Mon. 
Tues. 

Wed. 

Thur. 
Frid. 

Sat. 
SC/N. 
Mon. 
Tues. 

Wed. 


lO 

II 

12 

15 
i6 
i8 
19 

20 
21 

22 
23 
34 

25 

26 
27 

28 
29 

30 
31 

32 


h      m       t 

6  39  51.70 
6  43  59.86 
6  48     7.73 

6  52  15.30 

6  56  22.53 

7  o  29.42 


4  35-94 

8  42.06 

12  47.78 


7  16  53.08 
7  20  57.95 
7  25     2.38 

7  29  6.35 
7  33  9-86 
7  37  12.90 


41  15-43 
45  17.49 
49  19.04 


7  53  20.08 

7  57  20.59 

8  I  20.58 


5  20.02 

9  18.89 

13  17.22 


8  17  14.95 
8  21  12.10 
8  25  8.65 

8  29    4.61 

8  32  59.95 
8  36  54.68 
8  40  48.79 


0.344 

0-333 
0.321 

0.307 
0.293 
0.278 

:o.262 
0.246 
0.229 

0.2ZI 

0.193 
0.174 

0.155 
0.135 
0.115 

0.095 
0.075 
0.054 

0.032 
0.010 
9.988 

9.965 
9.942 
9.918 

9.894 
9.870 
9.845 

9.819 

9.794 
9.768 

9.742 


N.23     8     4.9 

23  3  56.3 
22  59  23.6 

22  54  26.9 
22  49  6.2 
22  43  21.9 

22  37  13.9 
22  30  42.5 
22  23  47.6 

22  16  29.6 
22  8  48.8 
22     o  45.0 

21  52  18.5 
21  43  29.6 
21  34  18.4 

21  24  45.1 
21  14  49.8 
21     4  32.9 

20  53  54.5 
20  42  54.9 
20  31  34.3 

20  19  52.7 
20  7  50.8 
19  55  28.7 

19  42  46.6 
19  29  44.9 
19  16  23.7 


19     2  43 
18  48 
18  34 
18  19  5 


44.4 
26.8 


-9.85 
X0.86 
11.86 

-12.86 

13.85 
14.84 

-15.82 
16.79 
17.76 

-18.72 
19.67 
20.62 

-21.56 
22.49 
23.4a 

-24.34 

2525 
26.15 

—27.04 
27.92 
28.79 

-29.64 
30.49 
31.33 

-32.16 
32.97 
33.77 

-34.57 
35.35 
36.11 
36.86 


5  44.98 
5  44.98 
5  44.98 


5  44.98 
5  44.98 

5  44-99 


5  45-OI 
5  45.03 
5  45-05 


45.07 
45.10 


5  45.14 


5  45-18 
5  45.23 
5  45.28 


5  45.34 
5  45.40 
5  45.46 


5  45-53 
5  45.60 
5  45.68 


5  45.76 
5  45.84 
5  45.93 


5  46.02 
5  46.12 
5  46.22 


5  46.33 
5  46.44 
5  46.55 
5  46.67 


68.71 
68.67 
68.63 

68.59 
68.54 
68.50 

68.45 
68.40 
68.34 

68.28 
68.22 
68.16 

68.09 
68.03 
67.96 

67.89 
67.82 
67.75 

67.67 
67.59 
67.51 

67.43 
67.35 
67.27 

67.18 
67.10 
67.01 

66.93 
66.84 

66.75 
66.66 


8  44  42.29      9-716  N.18     4  57.3  .  -37.61     15  46.79    66.57 


3  31.18 
3  42.76 

3  54.05 

4  5.02 
4  15-67 
4  25.97 

4  35-90 
4  45.45 
4  54.59 


5 
5 
5  19.45 


3.31 
11.60 


5  26.85 
5  33.78 
5  40.24 

5  46.20 
5  51.69 
5  56.67 


6 
6 
6 


1.14 

5.09 
8.50 


6  11.38 
6  13.69 
6  15.45 

6  16.62 
6  17.21 
6  17.22 

6  16.62 
6  15.41 

6  13.59 
6  II. 16 

6    8.11 


■ 

0.488 
0.476 
0.464 

0.451 
0.437 
0.422 

0.406 
0.389 
0.372 

0.355 
0.337 
0.318 

0.299 
0.280 
0.260 

0.239 

0.218 
0.197 

0.175 
0.153 
0.131 

0.108 
0.085 
o.o6x 

0.037 
0.013 
0.012 

0.037 
0.063 
0.088 
0.114 

0.140 


NoRtT-The  mean  time  of  semidiameter  patting  may  be  found  by  anbtraetinf  0^.19  from  the  aideraal  tima. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicatea  that  north  declinations  are  decreasing. 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 

■s 

1 

1 

1 
1 

Equation  of 
Time, 
to  be 

Subtracted 
from 

Mean  Tima 

DifiE.for 
xHour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sna 

Appannt 
RicbtAMMuloa 

Diltfor 
xHour. 

Apparent 
DecUnaUoa 

Diff  for 
xHoor. 

SUN. 

Mon. 

Tues. 

I 
2 

3 

b     m      • 
6  39  51.09 
6  43  59.22 
6  48    7.06 

t 
10.344 

10.333 
10.321 

e           #          m 

N.23     8     5.5 

23     3  57-0 
22  59  24.4 

-  9.85 
10.86 
11.86 

m       8 

3  31.15 
3  42.73 
3  54-02 

0.488 
0.476 
0.464 

h      m        s 

6  36  19-93 
6  40  16.49 

6  44  13.05 

Wed. 
Thur. 
Frid. 

4 
S 
6 

6  52  14.60 

6  56  21.80 

7  0  28.66 

10.307 
10.293 
10.278 

22  34  27.8 
22  49     7.2 
22  43  23.0 

-12.86 

13.85 
14.84 

4     4-99 
4  15-64 
4  25.94 

0.451 

0.437 
0.422 

6  48     9.60 
6  52     6.16 
6  56     2.72 

Sat 

SUN. 

Mon. 

7 
8 

9 

7    4  3515 
7    8  41-25 
7  12  4695 

10.262 
10.246 
10.229 

22  37  15.1 
22  30  43.8 
22  23  49.1 

-15.82 
16.79 
17.76 

4  35.87 
4  45.42 
4  54.56 

0.406 
0.389 
0.372 

6  59  59.27 

7  3  55.83 
7     7  52.39 

Tues. 
Wed. 
Thur. 

Frid. 
Sat 

SUN. 

lO 

II 

12 

7  16  52.22 
7  20  57.07 
7  25     1.48 

10.2 1 1 
10.193 
10.174 

22  16  31.2 
22     8  50.5 
22     0  46.8 

-18.72 
19.67 
20.62 

5     3.28 
5  "-57 
5  19.42 

0.355 
0.337 
0.318 

7  II  48.95 
7  15  4550 
7  19  42.06 

15 

7  29    5.43 
7  33     8-92 
7  37  "-94 

10.155 
10.135 
10. 1 15 

21  52  20.5 
21  43  31.7 
21  34  20.6 

-21.56 
22.49 
23.42 

5  26.82 

5  33.75 
5  40.21 

0.299 
0.280 
0.260 

7  23  38.62 
7  27  35.17 
7  31  31.73 

Mon. 
Tues. 
Wed. 

i6 

17 
i8 

7  41   14.46 

7  45  16-51 
7  49  18.05 

XO.095 
10.075 
10.054 

21  24  47.4 
21   14  52.3 
21     4  35-5 

-24.34 
25.25 
26.15 

5  46.18 
5  51.67 
5  56.65 

0.239 
0.218 
0.197 

7  35  28.29 
7  39  24.84 
7  43  21.40 

Thur. 
Frid. 
Sat 

19 

20 
21 

7  53  19-08 

7  57  19-58 

8  I   19.56 

10.032 

10.010 

9.988 

20  53  57.2 
20  42  57.7 
20  31  37.2 

-27.04 
27.92 
28.79 

6     1. 12 

6     5.07 
6    8.49 

0.175 
0.153 
0.131 

7  47  17.96 
7  51  14.51 
7  55  11.07 

SUN. 

Mon. 

Tues. 

22 

23 
24 

8    5  18.99 
8     9  17.86 
8  13  16.18 

9.965 
9.94a 
9.918 

20  19  55.8 
20     7  54.0 
19  55  32.0 

-29.64 
30.49 
31.33 

6  11.37 
6  13.68 
6  15.44 

0.108 
0.085 
0.061 

7  59     7.62 

8  3     4.18 
8     7     0.74 

Wed. 
Thur. 
Frid. 

25 
26 
27 

8  17  13.91 
8  21  11.06 
8  25     7.62 

9.894 
9.870 
9.845 

19  42  50.0 
19  29  48.4 
19  16  27.3 

-32.16 

.  32.97 

33.77 

6  16.62 
6  17.21 
6  17.22 

0.037 
0.013 
0.012 

8  to  57.29 

8  14  53.85 
8  18  50.40 

Sat 
SUN. 
Mon. 
Tues. 

28 
29 

30 
31 

8  29     3.58 
8  32  58.93 
8  36  53-67 
8  40  47-79 

9.819 

9.794 
9.768 

9.74a 

19     2  47.1 
18  48  48.1 
18  34  30.6 
18  19  54.8 

-34-57 
35.35 
36.11 
36.86 

6  16.62 
6  15.42 
6  13.60 
6  II. 17 

0.037 
0.063 
0.088 
0.114 

8  22  46.96 
8  26  43.52 
8  30  40.07 
8  34  36.63 

Wed. 

32 

8  44  41.30 

9.716 

N.18     5     I.I 

-37.61 

6    8.12 

0.140 

8  38  3318 

NOTB.— Til 

Tl 

a  Ma 
ieii« 
dacr 

lidiameter  for  xneai 
n  —  prefixed  to  the 
easiog. 

1  noon  may 
hourly  cba 

be  aasamed  the  sai 
age  of  declination  ix 

ne  as  that 
idicates  tha 

for  apparent  n 
t  north  declina 

oon. 
tions  are 

DUE.  for  X  Hoar, 

-f9^.8565. 
(Table  III.) 
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III. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

1 

1 
1 

1 

Logarithm 

of  the 

Radins  Vector 

of  the 

Earth. 

Dili,  for 
iHonr. 

Mean  Time 

of 

Sidereal  Noon. 

TRUE  LONGITUDE. 

DiS.101 
iHonr. 

A 

X' 

I 

2 

3 

182 

183 
184 

99     9  36.3 

100  6  48.8 

101  4      I.O 

8  54-6 
6    7.0 

3  190 

m 
143.03 
X43.O2 
143.01 

•f 

-0.53 
0.56 
0.55 

0.0072302 
0.0072316 
0.0072306 

+  I.I 
+  0.1 
-  0.9 

h      m       8 
17    20   49.09 
17    16   53.18 
17    12    57.27 

4 

5 
6 

185 

186 
187 

102     I   13.0 

102  58  24.8 

103  55  36.3 

0  30.8 

57  42.4 
54  53-8 

143.00 

142.99 
142.98 

—  0.50 
0.44 
0.35 

0.0072274 
0.0072221 
0.0072148 

-  1.8 
2.6 

3.4 

17     9     1-35 
17     5     5.44 
17     I     9.53 

7 
8 

9 

188 

189 

190 

104  52  47.7 

105  49  59.0 
io6  47  10.2 

52     50 
49  16.1 
46  27.2 

142.97 
142.97 
142.97 

—  0.25 

—  0.13 
0.00 

0.0072056 
0.0071946 
O.OO71819 

-  4-2 
4-9 
5.6 

16  57  13.62 
16  53  17.71 
16  49  21.80 

lO 

II 

12 

191 

192 

193 

107  44  21.4 

108  41  32.6 

109  38  44.1 

43  38.2 
40  49.3 
38     0.6 

142.97 
142.98 
142.99 

+  0.13 
0.25 
0.36 

0.0071676 
0.0071518 
0.0071346 

-6.3 
6.9 
7-4 

16  45  25.89 
16  41  29.98 
16  37  34.06 

13 

15 

194 
195 

196 

"o  35  55.9 

111  33     8.0 

112  30  20.6 

35  12.2 
32  24.2 
29  36.6 

X43OO 
143.02 
143.04 

+  0.46 
0.52 

0-54 

0.0071160 
0.0070961 
0.0070747 

-  8.0 
8.6 
9.2 

16  33  38.15 
16  29  42.24 
16  25  46.33 

i6 

17 
i8 

197 

198 

199 

113  27  33.8 

114  24  47.6 

115  22     2.2 

26  49.6 
24     3.4 
21   17.8 

143.06 
143.09 
143.12 

+  0-54 
0.51 
0.44 

0.0070518 
0.0070272 
0.0070009 

"  9.9 
Z0.6 
11.4 

16  21  50.42 
16  17  54.51 
16  13  58.60 

19 

20 
21 

200 
201 
202 

116  19  17.6 

117  16  33.8 

118  13  50.8 

18  33.0 
15  49-2 
13     5-9 

143.15 
143.19 
143.23 

+  0.35 

0.23 

+  0.10 

0.0069727 
0.0069425 
0.0069102 

-i2.a 

13. 1 
14.0 

16  10     2.69 
16     6     6.78 
16     2  10.87 

22 
23 
24 

203 

204 

205 

119  II     8.7 

120  8  27.3 

121  5  46.8 

10  23.6 
7  42- 1 
5     1-4 

143.27 
143.30 
143.33 

—  0.04 
0.17 
0.31 

0.0068755 
0.0068385 
0.0067991 

-14.9 
15.9 
16.9 

15  58  14.96 

IS  54  19-05 
15  50  23.14 

26 
27 

206 

207 

208 

122     3     7.1 

122  60  28.1 

123  57  49.8 

2  21.5 

59  42.4 
57    4.0 

143.36 
143.39 
143.42 

-0.42 
a52 
0-59 

0.0067572 
0.0067127 
0.0066658 

-17.9 
18.9 
20.0 

15  46  27.23 
15  42  31.32 
15  38  35-41 

28 

29 
30 
31 

209 

2 10 
211 
212 

124  55  12.2 

125  52  35-4 

126  49  59.1 

127  47  23.6 

54  26.3 
51  49.2 
49  12.9 
46  37.2 

143.45 
143.48 
143-51 
143.54 

—  0.64 
0.66 
0.65 
0.62 

0.0066165 
0.0065647 
0.0065107 
0.0064543 

-21.0 
22.0 
23.0 
23.9 

15  34  39.50 
15  30  43-59 
15  26  47.68 
15  22  51.77 

32 

213 

128  44  48.7 

44     2.2 

143.56 

-0-55 

0.0063959 

-24.8 

15  18  55.86 

NOTI 

u— Th«  I 

mea 

lumbers  in  column  X 
n  eqninox  of  Janaar 

corretpond  to 

J  0*A 

the  true  e 

qoinox  of  the  < 

late;  in  colamn 

A'  to  the 

Diff.  for  X  Honr, 
-9».8296. 
(Table  II.)          1 
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GREENWICH 

MEAN  TIME. 

1 

1 

1 

■s 

& 

THE  MOON'S 

SBUIDIAHSTER. 

HORIZONTAL  PARALLAX. 

UPPBR  TRANSIT. 

AGB. 

Noon. 

Midnight 

Noon. 

Diff.  toi 
I  Hour 

Midnigiit 

DiS.{or 
I  Hoar. 

Meridian  of 
Greenwich. 

Diff.  Tor 
I  Hour. 

Noon. 

I 

2 

3 

»             » 

14   54.0 
14   49.8 
14   48.2 

9          n 

14  Si-7 
14  48.7 

14  48.3 

S4  34-4 
54  19.0 

S4  12.8 

-0.81 

0.45 

-0.05 

»       if 

54  25.7 
54  14-7 

54  13-3 

-0.63 
-0.26 
+0.15 

b     m 

3  33-3 

4  14-9 
4  560 

m 

1.76 
1.72 
1.72 

d 
4-4 

S-4 
6.4 

4 
5 
6 

14  49.2 

H  53-0 
H  59-5 

14  50-7 

14  5S-9 

15  3-7 

S4  i6S 
S4  30.5 
S4  54-5 

+0.37 
0.80 

X.20 

54  22.2 

54  41.3 

55  10.0 

+0.58 
I.OO 

1.38 

5  37.6 

6  20.4 

7  5-4 

1-75 

1.82 

1-93 

7-4 
8.4 
9.4 

7 

8 

9 

15     8.5 
IS  19-5 
15  31-9 

15  13.8 
IS  25.6 

IS  38.3 

55  27.6 

56  8.1 
56  53-4 

+1.54 
1.80 

X.94 

55  47.0 

56  30.3 

57  I7-0 

+1.68 
1.89 
1.96 

7  53-2 

8  44.2 

9  38.3 

2.06 

2.19 

2.30 

10.4 
1 1.4 
12.4 

lO 

II 

13 

IS  44-7 

15  50-9 

16  7.6 

15  S0.9 

16  2.5 
16  12.0 

57  40-4 

58  25.4 

59  4-6 

+1.93 
X.77 

1.45 

58    3-4 

58  46.0 

59  20.9 

+1.88 
1.63 
1.25 

10  34-5 

11  31-7 

12  28.5 

2.37 
2.38 
2.34 

13.4 
14.4 
15-4 

15 

16  15.8 
16  20.9 
16  22.7 

16  18.7 
16  22.2 
16  22.4 

S9  34-7 

59  53-4 

60  0.1 

+i.oa 

0.53 
+0.03 

59  45-5 
59  58.2 
59  59- 1 

+0.78 
+0.28 
-0.19 

13  24.0 

14  17.8 

15  10.1 

2.28 

2.21 
2.16 

16.4 

17-4 
18.4 

16 

17 
18 

16  21.4 
16  17.6 
16  11.7 

16  19.8 
16  14.9 
16    8.3 

59  5S-4 
59  41.2 

59  19-8 

-0.40 
0.75 

I.OO 

59  49-3 
59  31-3 
59     7.2 

-0.39 
0.89 
1.09 

16     1.7 

16  53.2 

17  45-6 

2.14 
2.16 
2.20 

19.4 
2a4 
21.4 

19 
21 

16    4.6 
15  56-7 
15  48.5 

16    0.7 
IS  S2-7 
IS  44-3 

58  53-7 
58  24.7 

57  54-4 

-I.I5 
X.24 

1.28 

58  39-4 
58     9.7 
57  39-0 

-1.20 
1.26 
x.28 

18  39.1 

19  33-9 

20  29.4 

2.26 
2.30 
2.32 

22.4 
23.4 
24.4 

22 

23 

24 

IS  40-1 
IS  31-7 
IS  23-4 

IS  35-9 
IS  27.S 
IS  19-3 

57  23.S 

56  52.7 
56  22.2 

-X.29 
X.28 
X.25 

57    8.1 
56  37-4 
56    7-3 

-1.28 
1.27 
1.23 

21  24.7 

22  18.6 

23  10.2 

2.28 
2.20 
2.09 

25-4 
26.4 
27.4 

25 
26 
27 

15  iS-3 
IS    7-6 
15    0.7 

15  11.4 
IS     4-1 
14  57-S 

55  52.6 
55  24.4 
54  58.7 

-x.ax 

X.X3 
x.oo 

55  38.3 
55  1 1-2 
54  47-1 

-1.17 
1.07 
0.92 

23  59-1 

6 
0  45.2 

1.98 
1.87 

28.4 

29.4 

0.9 

28 
29 
30 
31 

14  54-6 
14  50.0 
14  47-0 
14  46.2 

14  S2I 
14  48.3 
14  464 
14  46-7 

54  36.6 
54  19.5 
54    8.7 
54    S-7 

-K).83 

0.59 

-0.29 

+0.05 

54  27.3 
54  13-2 
54    6.2 
54    7-4 

-0.71 

0.45 

—0.13 

+0.24 

1  29.1 

2  11.3 

2  52.7 

3  33-9 

1.79 

x-73 
1.71 

1-73 

1.9 
2.9 

3-9 
4.9 

32 

14  47.8 

14  49.6 

54  ii-S 

.  40.44 

54  18.0 

+0.64 

4  15-9 

1.78 

■     5-9 
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GREENWICH 

MEAN  TlMlE. 

THE  MOON*S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 
Ascensioa 

Diff.for 
1  Minute. 

DeciiDaUon. 

Diff.  for 
1  Minute. 

Hoor. 

Right 

Ascension. 

Diff.for 
X  Minute. 

DwHinatioa 

Diff.  for 
I  Minute 

s 

UNDA1 

I  X. 

TUESDAY  3. 

h 

m      ■ 

■ 

0            #             w 

- 

h    m        ■ 

s 

•       ' 

O 

lO 

3  32.44 

X.8798 

N.  6  26  37.4 

10.^3 

0 

II    32      1.48 

X.8293 

S.    2   28   53.8 

11.133 

X 

lO 

5  25.16 

1.8775 

6  15  40.2 

10.96s 

I 

11   33   5125 

1.8297 

2   40      1.4 

lt.X22 

2 

XO 

7  17.74 

i.»75t 

6    4  41.9 

X0.98X 

2 

11  35  4X.05 

X.83QJ 

2    51      8.4 

ll.IXX 

3 

XO 

9  xo.x8 

1.872^ 
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1.8859 

9  19     3.7 

XO.3X2 

15 

15  34.05 

1.828s 

0  48  21.0 
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THB. MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

DiflE.for 

DilLfor 

Hoar. 

Right 

Diff.for 

DeclinatiozL 

Diittor 

Atcanaion. 

z  Minme. 

I  Minute. 

X  Mixiate. 

X  Minute. 
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[ONDA 

y  9. 

WEDNESDAY  11. 
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4.a38 

2 

16  29  36.84 
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4.649 

5 

16  36  41.80 

a.  3667 

22 

3  19.0 

x.Cga 

5 

18  33   18.37 

a.  4597 

20    51    14.9 
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0.668 

13 

18  52  58.37 

3.456X 

20     8  38.0 
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16  58     8.63 

a. 3984 

22 

13  23.2 

0.538 

14 

18  55  25.71 

a.4553 

20      2   42.2 

5.996 

15 

17     0  32.63 

a. 4016 

22 

13  51.5 

0.407 

15 

18  57  53.00 

a.4544 

X9  56  38.5 

6.X88 

i6 

17      2    56.82 

a.  4047 

22 

14  12.0 

0.375 

16 

19     0  20.24 

a.4534 

19  50  26.9 

6.359 

17 

17     5  21.19 

a.4077 

22 

14  24.5 

0.143 

17 

19     2  47.41 

a.45a3 

19  44     7-4 

6.390 

i8 

17     7  45-74 

a.  4x06 

22 

14  29.0 

-  0.009 

18 

19     5  14-52 

a. 45x3 

19  37  40.1 

6.53Z 

19 

17  10  10.46 

a.4X35 

22 

14  25.6 

+  O.X33 

19 

19     7  41.57 

3.4503 

19  31     4.9 

6.69X 

20 

17  12  35.36 

a.4163 

22 

14  14.2 

0.358 

20 

19  10    8.54 

a.4488 

19  24  22.0 

6.779 

21 

17  15     0.42 

a.  4x90 

22 

13  54.7 

0.39a 

21 

19  12  35.43 

a.447« 

19  17  31.4 

^    6.908 

22 

17  17  25.64 

a.4ax6 

22 

13  27.2 

0.536 

22 

19  15     2.25 

a.44^ 

19  10  33.1 

7.035 

23 

17  19  51.01 
T( 

a.424X 

JESDA 

S.22 

Y  10. 

12   51.6 

0.66X 

23 

19  17  28.98 
TH 

a.4448 
URSD/ 

S.19     3  27.2 
LY  12. 

7.X63 

O 

17  22  16.53 

a.4966 

S.22 

12      7.9 

0.796 

0 

19  19  55.62 

a.  4433 

S.18  56  13.7 

7.388 

I 

17  24  42.20 

a.4«9o 

22 

II    16. 1 

0.93a 

I 

19  22  22.17 

a. 44x7 

18  48  52.6 

7.4x3 

2 

17  27    8.01 

a.43is 

22 

10    16. I 

X.068 

2 

19  24  48.62 

3.440X 

18  41  24.1 

7.538 

3 

17  29  33-95 

a. 4334 

22 

9     7-9 

1.304 

3 

19  27  14.98 

a.4384 

18  33  48.1 

7.663 

4 

17  32     0.02 

a.4355 

22 

7  51.6 

X.S4X 

4 

19  29  41.23 

3.4366 

18  26     4.7 

7.784 

5 

17  34  26.21 

a.4375 

22 

6  27.0 

X.478 

5 

19  32    7.37 

3.4348 

18  18  14.0 

7.906 

6 

17  36  52.52 

a.4395 

22 

4  54.2 

x.6x5 

6 

19  34  33.41 

a.433x 

18.  10  16.0 

8.038 

7 

17  39  18-95 

a. 44x4 

22 

3  13.2 

1.753 

7 

19  36  59.34 

3.43X3 

18     2  10.7 

8.X48 

8 

17  41  45.49 

a.443a 

22 

I  23.9 

x.890 

8 

19  39  25.15 

3.439s 

17  53  58.2 

8.367 

9 

17  44  12.13 

a.4448 

21 

59  26.4 

3.038 

9 

19  41   50.84 

a.4a7a 

17  45  38.6 

8.385 

lO 

17  46  38.87 

a.4464 

21 

57  20.6 

1.X66 

10 

19  44  16.41 

3.435a 

17  37  12.0 

8.503 

II 

17  49     5.70 

a.4478 

21 

55     6.5 

3.304 

II 

19  46  41.86 

3.4331 

17  28  38.4 

8.6x8 

12 

17  51  32.61 

a.4493 

21 

52  44.1 

a.443 

12 

19  49     7.18 

3.4309 

17  19  57-8 

8.734 

t3 

17  53  59.61 

a.4307 

21 

50  13.4 

3.580 

13 

19  51  32.37 

8.4x88 

17  II   10.3 

8.848 

14 

17  56  26.69 

a. 4518 

21 

47  34.5 

3.7x8 

14 

19  53  57.43 

a. 4x69 

17     2   16.0 

8.963 

15 

17  58  53.83 

a.45a9 

21 

44  47.2 

3.858 

15 

19  56  22.35 

a. 414a 

16  53  14.8 

9.074 

i6 

18     I  21.04 

8.4540 

2E 

41  51.6 

a.  996 

16 

19  58  47.13 

3.4XX9 

16  44     7.0 

9.X84 

17 

18     3  48.31 

a. 4550 

21 

38  47.7 

3.X34 

X7 

20     I   11.78 

3.4096 

16  34  52.6 

9.a95 

i8 

18     6  15.64 

a.4559 

21 

35  35.5 

3.a73 

18 

20     3  36.28 

3.407a 

16  25  31.6 

9.404 

19 

18     8  43.02 

a. 4567 

21 

32  15.0 

3.4XX 

19 

20     6     0.64 

3.4048 

16  16     4.1 

9.5x3 

20 

18  II  10.44 

a. 4573 

21 

28  46.2 

3.549 

20 

20     8  24.85 

3.4033 

16     6  30.1 

9.6x9 

21 

18  13  37.90 

a.4579 

21 

25     9.1 

3.688 

21 

20  10  48.92 

a. 3999 

15  56  49.8 

9.734 

22 

18  16     5.39 

3.4585 

21 

21  23.7 

3.835 

22 

20  13  12.84 

a.  3974 

15  47     3.2 

9.838 

23 

18  18  32.92 

a.4590 

21 

17  30.1 

3*963 

23 

20  15  36.61 

3.3949 

15  .37  10.4 

9.93X 

24 

18  21     0.47 

a. 4993 

S.2I 

13  28.1 

4«X03 

24 

20  18     0.23 

3^3933 

S.15  27  11.5 

X0.033 
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GREENWICH 

MEAN 

TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

RiRht 

Diff.for 

Declinatioa 

Diff.for 

Hour. 

RiRht 

DiflE.for 

Declinmdon. 

DUE.  for 

Ascensioa 

2  Minute. 

X  Minute. 

X  Minute. 

z  Minute. 

FRIDAY  13. 

SUNDAY 

15. 

h 

m        • 

8 

e 

m 

h 

m        8 

B 

• 

» 

It 

O 

20 

18     0.23 

2.3993 

S.I5  27  II.5 

10.033 

0 

22 

9  50.31 

9.2728 

S.  5 

53  25,2 

13.337 

I 

20 

20  23.69 

a.  3898 

15  17  6.5 

10.X34 

I 

22 

12     6.62 

9.9708 

5  40    4.6 

13.359 

2 

20 

22  47.00 

•.3873 

15     6  55.4 

10.934 

2 

22 

14  22.81 

2.2689 

26  42.  z 

13.391 

3 

20 

25    10.16 

a. 3847 

14  56  38.4 

10.333 

3 

22 

16  38.89 

9.9679 

13  17.7 

13.481 

4 

20 

27   33.16 

2.3890 

14  46   15.5 

10.429 

4 

22 

18  54.87 

9.9654 

59  51.6 

X3.449 

5 

20 

29    56.00 

9.3793 

14  35  46.9 

10.525 

5 

22 

21   10.74 

9.9637 

46  23.8 

13.476 

6 

20 

32    18.68 

9.3766 

14  25   12.5 

10.690 

6 

22 

23  26.51 

9.96x9 

32  54.5 

13.501 

7 

20 

34  41.20 

a. 3741 

14  H  32-5 

10.7x3 

7 

22 

25  42.17 

9.260s 

19  23.7 

13-586 

8 

20 

37     3.57 

9.3714 

14     3  470 

X0.804 

8 

22 

27  57.74 

9.9588 

5  51.4 

13.548 

9 

20 

39  25.77 

a.3«87 

13  52  56.0 

10.895 

9 

22 

30  13.22 

9.957a 

52  17.9 

13.568 

lO 

20 

41  47.81 

2.3660 

13  41   59.6 

10.985 

10 

22 

32  28.60 

9.9357 

3 

38  43.2 

13.588 

II 

20 

44     9.69 

a.  3633 

13  30  57.8 

11.073 

II 

22 

34  43.90 

9.2549 

3 

25     7.3 

13.607 

12 

20 

46  31.41 

9.3607 

13  19  50.8 

ix.i6o 

12 

22 

36  59.10 

9.9597 

3 

zz  30.4 

13*693 

13 

20 

48  52.97 

a. 3579 

13     8  38.6 

11.845 

13 

22 

39  14.22 

9.95x3 

a 

57  52.6 

13.638 

14 

20 

51   14-36 

9.355a 

12  57  21.4 

XX.398 

14 

22 

41  29.26 

9.2S0X 

2 

44  13.9 

13.65a 

15 

20 

53  35-59 

8.3585 

12  45  59.2 

XX.41I 

15 

22 

43  44.23 

9.2488 

2 

30  34.4 

13.664 

i6 

20 

55  56.66 

9.3498 

12  34  32.1 

11.49a 

16 

22 

45  59.12 

9.9475 

2 

16  54.2 

13.674 

17 

20 

58  17.57 

9.347a 

12  23     0.2 

11.57a 

17 

22 

48  13.93 

a.a463 

2 

3  13.5 

13.683 

i8 

21 

0  38.32 

a. 3444 

12  II  23.5 

IX. 651 

18 

22 

50  28.68 

2.9453 

I 

49  32.2 

13.692 

19 

21 

2  58.90 

9.3418 

II  59  42.1 

xi.7a8 

19 

22 

52  43.36 

8.944a 

I 

35  50.4 

13.698 

20 

21 

5  19.33 

9.3391 

II  47  56.2 

1X.803 

20 

22 

54  57.98 

9.9439 

I 

22     8.4 

13.703 

21 

21 

7  39.59 

9.3364 

II  36     5.7 

xx.878 

2Z 

22 

57  12.55 

9.2493 

z 

8  26.  z 

13.707 

22 

21 

9  59.70 

9.3338 

II  24  Z0.9 

1X.950 

22 

22 

59  27.05 

9.94x3 

0 

54  43.6 

13.708 

23 

21 

12  19.65 
SA 

9.331a 

TVRDA 

S.ii   12  II. 7 
lY  14. 

X2.09X 

23 

23 

I  41.50 
M 

2.9403 
ONDA\ 

S.  0 
^  z6. 

4Z     z.z 

13.708 

O 

21 

14  39.44 

9.3983 

S.II     0    8.4 

X9.O9O 

0 

23 

3  55.89 

8.2395 

S.  0 

27  z8.6 

13.708 

I 

21 

16  59.07  . 

a. 3859 

10  48    0.8 

12.159 

I 

23 

6  10.24 

9.9388 

S.  0 

Z3  36.2 

13.705 

2 

21 

19  18.55 

9.3933 

10  35  49.2 

X2.227 

2 

23 

8  24.55 

9.938X 

N.  0 

0     6.0 

13.70a 

3 

21 

21  37.87 

9.3ao8 

10  23  33.6 

X2.999 

3 

23 

10  38.81 

8.8374 

0 

13  48.0 

13.697 

4 

21 

23  57.04 

2.3x89 

10  II   14.2 

18.355 

4 

23 

12  53.04 

9.2368 

0 

27  29.6 

13.690 

5 

21 

26  16.05 

a. 3156 

9  58  51.0 

X9.418 

5 

23 

15     7.23 

9.9369 

0 

4Z   10.8 

13.689 

6 

21 

28  34.91 

9.3131 

9  46  24.0 

19.480 

6 

23 

17  21.38 

9.9357 

0 

54  51.4 

13.673 

7 

21 

30  53.62 

9.3106 

9  33  53.4 

18. 539 

7 

23 

19  35.51 

a. 2353 

I 

8  31.5 

X3.662 

8 

21 

33  12.18 

9  21   19.3 

18.597 

8 

23 

21  49.62 

9.9349 

z 

22  10.8 

13.649 

9 

21 

35  30.60 

a.3058 

9     8  41.8 

ia.653 

9 

23 

24     3.70 

9.9345 

z 

35  49.4 

13.637 

lO 

21 

37  48.87 

9.3033 

8  56     0.9 

18. 709 

10 

23 

26  17.76 

9.9349 

z 

49  27.2 

13.699 

" 

21 

40     6.99 

9.3008 

8  43  16.7 

X9.763 

II 

23 

28  31.80 

a. 8339 

2 

3     4.0 

13.604 

12 

21 

42  24.97 

9.2985 

8  30  29.3 

12.8x5 

12 

23 

30  45.83 

9.2338 

2 

16  39.7 

13.587 

13 

21 

44  42.81 

9.2962 

8  17  38.9 

12.866 

13 

23 

32  59.85 

2.2336 

2 

30  14.4 

13.568 

14 

21 

47     0.51 

9.2938 

8     4  45.4 

19.9x6 

14 

23 

35  13.86 

8.8333 

2 

43  47.8 

13.547 

15 

21 

49  18.07 

9.99x6 

7  51  49.0 

18. 963 

15 

23 

37  27.87 

8.8335 

2 

57  20.0 

13.586 

i6 

21 

51  35.50 

9.2894 

7  38  49.8 

13.009 

16 

23 

39  41.88 

8.8335 

3 

10  50.9 

13.503 

17 

21 

53  52.80 

9.9879 

7  25  47.9 

13.054 

17 

23 

41  55.89 

9.2336 

3 

24  20.3 

13.478 

i8 

21 

56     9.96 

9.2850 

7  12  43.3 

13.098 

18 

23 

44     9.91 

a. 9337 

3 

37  48.2 

13.45a 

19 

21 

58  27.00 

9.2899 

6  59  36.2 

13.139 

19 

23 

46  23.93 

9.9338 

3 

51   14.5 

13.484 

20 

22 

0  43.91 

9.2808 

6  46  26.6 

X3.180 

20 

23 

48  37.97 

8.2341 

4 

4  39.1 

13.396 

21 

22 

3     0.69 

9.2787 

6  33  14.6 

13.2X9 

21 

23 

50  52.02 

8.8343 

4 

18     2.0 

13.366 

22 

22 

5  17.35 

9.9767 

6  20     0.3 

13.857 

22 

23 

53     6.09 

9.9346 

4  31  23.0 

13.335 

23 

22 

7  33.89 

9.9747 

6     6  43.8 

13.893 

23 

23 

55  20.17 

8.2349 

4 

44  42.2 

13.308 

24 

22 

9  50.31 

9.2798 

S.   5  53  25.2 

13.327 

24 

23 

57  34.28 

8.8354 

N.  4 

57  59.3 

i3«a6B 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Dlff.for 

Declination. 

DlfLtot 

Hoar. 

Right 

Diff.  for 

Declinatioo. 

Die.  for 

X  Minute. 

z  Minate. 

Ascensioa 

X  Minate. 

X  Minate 

Tl 

JESDA^ 

y  17. 

THURSDAY  19. 

h    m        ■ 

8 

0           >            m 

•» 

h    m       8 

8 

0       f       f 

»» 

0 

23  57  34.28 

«.a354 

N.  4  57  59.3 

X3.a68 

0 

I   46   10.57 

2.3030 

N.14  31   58.5 

XO.X98 

X 

23  59  48.42 

a. 3359 

5  "  14.3 

13.233 

I 

I  48  28.8X 

2,3050 

14  42     7.6 

X0.X05 

2 

0     2     2.59 

2.8364 

5  24  27.2 

13.197 

2 

I   50  47.17 

2.3070 

14   52   II. I 

XO.OX3 

3 

0     4  16.79 

2.a3«9 

5  37  37.9 

X3.158 

3 

I  53     5.65 

8.3091 

15      2      9.1 

9.919 

4 

0     6  31.02 

8.2376 

5  50  46.2 

Z3.XX8 

4 

X  55  24.26 

2.3112 

15    12      1.4 

9.824 

5 

0     8  45.30 

8.2383 

6     3  52.1 

X3.078 

5 

I  57  42.99 

2.3x33 

15    21    48.0 

9.719 

6 

0  10  59.61 

8.8389 

6  x6  55.6 

13.037 

6 

2    0     1.85 

8.3x54 

15    31    28.9 

9.633 

7 

0  13  13.97 

a.a397 

6  29  56.5 

X2.993 

7 

2     2  20.84 

a.  3x75 

15  41     4-0 

9.536 

8 

0  15  28.38 

8.240fl 

6  42  54.8 

X2.950 

8 

2     4  39.95 

2.3x9s 

15  50  33.2 

9.438 

9 

0  17  42,84 

8.84X4 

6  55  50.5 

X2.904 

9 

2     6  59.18 

2.3216 

15  59  56.5 

9.339 

lO 

0  19  57.35 

i    2.2483 

7     8  43.3 

X2.857 

10 

2     9  18.54 

2.3237 

16     9  13.9 

9.239 

II 

0  22  IX. 91 

a. ■43a 

7  21  33.3 

Z2.809 

XX 

2  II  38.02 

2.3258 

16  18  25.2 

9.138 

12 

0  24  26.53 

2.244a 

7  34  20.4 

X2.760 

12 

2  13  57.63 

2.3*79 

16  27  30.4 

9.036 

13 

0  26  41.21 

•-2433 

7  47     4.5 

X2.709 

^3 

2  16  17.37 

2.3300 

16  36  29.5 

8.933 

H 

0  28  55.96 

2.2463 

7  59  45.5 

X2.637 

14 

2  18  37.23 

2.33«) 

16  45  22.4 

8.830 

15 

0  31  10.77 

a.*474 

8  12  23.3 

X8.603 

15 

2  20  57.21 

a. 3340 

16  54     9.1 

8.723 

I6 

0  33  25.65 

8.2486 

8  24  57.9 

18. 549 

16 

2  23  17.31 

a. 3361 

17     2  49.4 

8.6x9 

17 

0  35  40.60 

a.a498 

8  37  29.2 

za.494 

X7 

2  25  37.54 

a. 3382 

17  IX  23.4 

8.513 

i8 

0  37  55.62 

3.23x0 

8  49  57.2 

12.438 

18 

2  27  57.89 

a.340x 

17  19  51.0 

8.407 

19 

0  40  10.72 

2.8523 

9     2  21.7 

xa.378 

19 

2  30  18.35 

a.34ax 

17  28  12.2 

8.299 

20 

0  42  25.90 

8.8536 

9  14  42.6 

12.319 

20 

2  32  38.94 

a.  344a 

17  36  26.9 

8.X90 

21 

0  44  41.15 

a. 8349 

9  27    ao 

18.859 

21 

2  34  59.65 

2.3461 

17  44  350 

8.08X 

22 

0  46  56.49 

a.a564 

9  39  13.7 

Z2.198 

22 

2  37  20.47 

2.3480 

17  52  36.6 

7-97X 

23 

0  49  11.92 
WE] 

a.8578 
ONESD 

N.  9  51  23.7 
AY  18. 

X2.X35 

23 

2  39  41.41 
F 

2.3500 
RIDAY 

N.18     0  31.5 
20. 

7.859 

o 

0  51  27.43 

a.  8503 

N.io    3  29.9 

12.071 

0 

2  42     2.47 

a.  35x9 

N.18     8  19.7 

7.748 

z 

0  53  43.03 

2.a6o8 

10  15  32.2 

X2.006 

X 

2  44  23.64 

a. 3538 

18  16     1.3 
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15 

10  17  37.43 

1.8697 

5  11  36.7 

11.035 

i6 

8  46  44.21 

3.0133 

13  20  36.5 

9.474 

16 

10  19  29.55 

1.8678 

5    0  34.1 

11.049 

17 

8  48  44.89 

3.0093 

13  II     6.5 

9.537 

17 

10  21  21.56 

1.8659 

4  49  30.8 

IX.063 

i8 

8  50  45.33 

8.0054 

13     1  33.3 

9.579 

18 

10  23  13.46 

X.8640 

4  38  26.6 

XI.077 

19 

8  52  45.54 

3.00x5 

12  51  57.0 

9.630 

19 

10  25     5.24 

1. 8681 

4  27  21.6 

IX. 069 

20 

8  54  45.51 

1.9977 

12  42  17.7 

9.660 

20 

10  26  56.91 

X.8603 

4  16  15.9 

IX.  101 

21 

8  56  45.26 

1.9939 

12  32  35.4 

9.7a8 

21 

10  28  48.48 

I.B586 

4     5     9.5 

1X.I13 

22 

8  58  44.78 

X.99OI 

12  22  50.3 

9.776 

22 

10  30  39.94 

1.8569 

3  54     2.5 

11.188 

23 

9     0  44.07 

1.9863 

12  13     2.3 

9.833 

23 

10  32  31.31 

1.8553 

3  42  54.9 

1X.X3X 

24 

9     2  43.13 

X.9636 

N.12     3  II. 5 

9.870 

24 

10  34  22.58 

1.8538 

N.  3  31  46.8 

11.140 

1 

XII. 
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GREENWICH  MEAN  TIME. 


Hoot. 


O 

I 
2 

3 

4 
5 
6 

7 

8 

9 
xo 

XI 
X2 

13 
14 
15 
x6 

17 
x8 

19 

20 
21 
22 
23 


O 

I 
2 

3 

4 
5 
6 

7 
8 

9 

10 
XX 
X2 

X3 
14 
15 
x6 

17 
x8 

19 

20 
2X 
22 

23 
24 


THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 


Right 
Aicensioa 


Dlftfor 
I  Minute. 


I>ee]iiiatloa 


DUtlor 
z  Minute. 


h  m 


10 
XO 
XO 
XO 
XO 
XO 
XO 
XO 
XO 
XO 
XO 
XO 
XO 
XO 
IX 
XX 
XI 
XI 
XI 
XX 

II 

IX 
XI 
IX 


XX 
XX 
XX 
XX 
XI 
IX 

II 

XI 

II 
II 

XI 

II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 
II 

12 
X2 


x8 

20 

22 
24 

25 
27 
29 

31 
33 
35 

36 
38 
40 
42 

44 

46 

47 
49 

51 

53 
55 
57 

58 
o 

2 


8 
22.58 

13.76 

4.85 

55.85 

46.76 

37.60 

28.36 

19.04 

9.65 

0.20 

50.68 

41.10 

31.46 

21.77 

1 2. 02 
2.22 
52.38 
42.49 
32.57 
22.61 
12.62 
2.59 
52.54 
42.47 


SUNDAY  29. 

N, 


t 
1.8538 

1.8583 
1.8508 
X.8493 
X.8479 
1.8467 
X.8433 
X.8441 
1.8430 
X.8419 
X.8408 
X.8398 
X.8389 
X.8380 
X.8371 
1.8363 
1.8356 
X.8349 
X.8343 
Z.8336 
X.8S3S 
x.83a7 

x.Bsn 

1.83x9 


31  46.8 

20  38.1 
9  29.0 

58  19.4 

47  9.4 

35  59.0 

24  48.4 

13  37.4 

2  26.2 

51  14.8 

40  3.2 

28  51.6 

17  39.9 

6  28.1 

55  16.3 

44  4.6 

32  52.9 

21  41.3 
XO  29.9 

o  41.3 

II  52.4 

23  3.1 

34  13.5 

45  23.6 


MONDAY  30. 


32.37 

X.83I6 

22.26 

I.83IS 

12.13 

x.83n 

1.99 

1.8309 

51.84 

1.8308 

41.69 

X.8306 

31.54 

x.8308 

21.39 

1.8309 

11.25 

X.83XO 

I.II 

X.83IS 

50.99 

X.8314 

40.88 

X.83X7 

30.79 

x.83ao 

20.72 

x.83a3 

10.67 

X.83S8 

0.66 

X.8333 

50.67 

X.8338 

40.72 

X.8344 

30.80 

X.835X 

20.93 

X.8358 

II. 10 

X.8366 

1.32 

X.8374 

51.59 

1.8383 

41.91 

x.839a 

32.29 

x.84oa 

0  56 

1  7 
I 

I 

X 

I 
2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
5 
5 


18 
29 
41 
52 
3 

14 
25 
36 
47 
58 

9 
20 

31 
42 
53 
4 
15 
26 

37 
48 
59 
10 
20 


33.3 
42.6 

51.4 
59.8 

7.7 
15.0 
21.7 
27.8 
33-2 
37.9 
41.8 

45.0 

47.4 
48.9 
49.6 

49.3 
48.1 

45.9 
42.6 

38.3 
32.9 
26.4 
18.7 
9.8 
59.6 


XX. 140 
1I.X48 
XX.X56 
XX.Z63 
XX.X70 
XX.X75 
ZX.X80 
xx.x8s 
ZX.188 
ZX.19Z 
XX.  193 
XI.  194 
iz.ig6 
XX. 197 
XX.X96 
XI.X9S 
XX.X94 
XX. X9* 
XX.X88 
XX.X86 
xx.xSs 
XX.X76 
ZX.X7X 
ZX.Z65 


XZ. X58 

XX.X5X 

XX.ZiS 

XX.X36 

XX.X37 

IZ.ZX7 
ZX.X07 
XX.096 
XX.064 
XX.079 
11.059 
XX.047 
X1.033 
XX. 018 
XX.003 
XO.988 
XO.979 
XO.954 
10.937 
10.919 
X0.90X 
xo.88a 
X0.86S 
X0.841 
10.800 


Honr. 


Right 
Ascensioa 


Diff.for 
X  Minute. 


Declinatioa 


Dilttor 
X  Minute. 


TUESDAY  31. 


o 

I 
2 
3 
4 
5 
6 

7 

8 

9 
10 

XI 

12 
13 
14 
15 
x6 

17 
x8 

19 
20 
21 
22 
23 


h 
X2 
12 
12 
12 
12 
12 
X2 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
X2 
12 
12 
X2 
12 
12 


m 

2 

4 
6 
8 
9 


• 
32.29 
22.73 

13.23 

3.80 

54.43 
II  45.14 

13  35-93 
15  26.79 

17  17.74 

19  8.78 

20  59.90 
22  51. XI 

24  42.42 
26  33.83 
28  25.34 
16.95 
8.67 
0.50 
52.45 
37  44.51 
39  36.69 
41  28.99 
43  21.42 
45  13.98 


8 
X.84O8 

x.84xa 

1.8483 

1.8433 
X.8445 
X.8458 
1.8471 

x.a4a4 
X.8499 
1.85x3 

x.85a8 
X.8543 
x.8560 
1.8577 
X.8593 
x.86zx 
1.8689 
x.8648 
Z.8G68 
z«8667 
1.8707 
X.878B 
Z.8749 
X.877X 


5  20  59.6 

5  31  48.2 

5  42  35.4 

5  53  21.3 

6  4  5.8 
6  14  48.9 

6.%5  30.5 
6  36  10.7 

6  46  49.3 

6  57  26.3 

7  8  1.7 
7  18  35.5 
7  29  7.6 
7  39  38.0 

7  50     6.6 

8  o  33.5 
8  10  58.6 

8   2X    21.8 

8  31  43.1 
8  42     2.5 

8  52  19.9 

9  2  35.3 

9   X2  48.6 

9  22  59.9 


xo.8ao 
10.798 
10.776 
10.753 
X0.730 
X0.706 
10.688 
10.657 
X0.630 
xo.603 
10,577 
X0.549 
zo,58x 
10.498 
xo.463 
10.433 
10.403 
10.371 
10.339 
10.307 
X0.873 
10,839 
ZO.805 
10.170 


WEDNESDAY,  AUGUST  i. 

O   I    12   47      6.67   I     1.8793   |S.    9   33      9.0  I    10,134 


PHASES  OF  THE  MOON. 


d     h      m 

3)  First  Quarter     .     .     ,    July  4  12  13.6 

O  Full  Moon      ••••••  12  I  21.9 

C  Last  Quarter 18  17  31.4 

0  New  Moon 26  i  42.9 

I..  — —I.  saa— ^^  —I 

d       b 

C     Apogee July        3    3.4 

C     Perigee    ........       15     x.6 

(C     Apogee 30  20,7 
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JULY,  190a 


XIII, 


GRB5NWICH  MR^N  TIMB- 

I.UNAP  DISTANCES. 

1^ 

P.L. 

P.  L. 

P.L. 

P.L. 

«l 

Name  and  Dir«ction 

Noon. 

of 

ni^ 

of. 

Vlh. 

o( 

IXil. 

of 

5^ 

of  Object 

Diff. 

Diff. 

OiS. 

Diff. 

9 

0          t         m 

0      •      i» 

e        »        » 

I 

Sun 

W. 

51  40  32 

3366 

53     3  27 

3373 

54  26  14 

3380 

55  48  53 

3387 

Spica 

E. 

51  47  16 

3006 

50  17  n 

301S 

48  47  14 

3020 

47  17  26 

3027 

JUPITBR 

E. 

91  34     3 

3876 

90      3    20 

«a« 

88  32  45 

2989 

87    a  i8 

2996 

Saturn 

E. 

X20  ag  29 

aa77 

118  58  47 

9984 

117  28  13 

2991 

115  57  49 

9997 

a 

Sun 

W. 

6a  40  16 

34ie 

64     9  14 

3421 

65  24     7 

3429 

66  45  55 

3429 

Spica 

E. 

39  50  23 

30S6 

38   21    19 

IP60 

36  52  20 

3064 

35  23  a6 

S068 

Jupiter 

E. 

79  3a     I 

30« 

78    a  17 

3027 

76  32  38 

303X 

75     3     4 

3034 

Saturn 

E. 

108  27  39 

30*4 

lo6  57  56 

3W8 

IQ5  28  18 

S03X 

103  58  44 

3035 

3 

Sun 

W. 

73  34     6 

3430 

74  55  38 

1436 

76  17  10 

3440 

77  38  41 

3439! 

Regalaa 

w. 

26  39  45 

31^ 

^8     6  31 

S160 

?9  33  28 

3x53 

31     0  34 

3147  1 

Spica 

E. 

27  59  57 

3oae 

?6  31  ?5 

ao8s 

?5     2  51 

3084 

23  34  ?6 

3086 

Jupiter 

E. 

67  36     7 

30«S 

66     6  50 

3047 

64  37  35 

3046 

6^     8  19 

3<H6 

Saturn 

E. 

96  31  47 

a«4s 

95     ?  30 

y>4< 

93  33  14 

3046 

92     3  58 

3045 

4 

Sun 

W. 

84  26  35 

3410 

85  48  18 

34V 

87  10    4 

34?S 

88  31  55 

34x9 

Regulua 

W. 

38  18     I 

31 14 

39  4S  59 

3X08 

41  13  53 

Siox 

42  42    ; 

3094 

Jupiter 

E. 

5$  41  47 

3039 

54  12  22 

3035 

52  42  53 

303X 

51  13  19 

3027 

Saturn 

E. 

84  37  18 

3«36 

83     7  50 

3034 

3i  38  19 

3030 

80     8  43 

3026 

a  Aquila 

E. 

"3     7  39 

3984 

HI  48  37 

B569 

HO   29   29 

3556 

109  10    7 

3S43 

S 

Sun 

W. 

95  22  35 

3388 

96  45     S 

1381 

98     7  43 

3372 

99  JO  31 

3364 

Regulua 

W. 

50    4  51 

3037 

51  33  53 

1049 

53     3     5 
40  43  38 

3040 

54  32  28 

3030 

Jupiter 

E. 

43  44     8 

sooi 

42  13  57 

•995 

2988 

39  13  10 

4980 

Saturn 

E. 

72  39  15 

2997 

71     8  59 

2990 

69  38  35 

2983 

68     8     I 

2976 

a  Aquila 

E. 

loa  29  43 

3481 

loi     8  58 

3469 

99  48     0 

3457 

98  26  48 

3446 

6 

Sun 

W. 

106  27    7 

83X4 

107  51     2 

1904 

109  15     9 

3293 

no  39  99 
66  34  56 

3280 

Regulua 

W. 

62    a  22 

9981 

63  32  59 

?9* 

65     3  50 

2958 

2946 

Jupiter 

E. 

31  38  18 

8937 

30    6  46 

•9«7 

28  35     2 

29x7 

27     3     5 
55  SO  53 

2907 

Saturn 

E. 

60  32  35 

9930 

59     0  54 

2920 

57  29    Q 

2909 

2898 

a  Aquilas 

£. 

91  37  43 

S39> 

90  15  X7 

3381 

S8  52  39 

337X 

87  29  49 

3360 

7 

Sun 

W. 

.  "7  44  52 

3ax4 

119  10  44 

S20I 

lao  36  52 

3x86 

122     3  18 

3X7X 

Regulua 

W. 

74  14  18 

288a 

75  47     0 

•8O9 

77  19  59 

2855 

78  53  16 

284X 

Spica 

w. 

20  10  45 

^^ 

21  43  33 

i86a 

23  16  40 

2847 

24  $0     7 

2831 

Saturn 

E. 

48  12  31 
80  32  47 

9637 

46  38  $1 

i824 

45     4  54 

98X0 

43  30  39 

9796 

a  Aquilae 

E. 

3313 

79     8  SI 

330s 

77  44  45 

3296 

76  ao  29 

3288 

Fomalhaut 

E. 

107  29  41 

3383 

106     7     5 

3361 

10444     4 

S340 

103  ?o  39 

3320 

8 

Sun 

W, 

129  19  57 

3095 

130  48  13 

W% 

X32  16  48 

3063 

133  45  43 

3047 

Regulua 

W. 

86  44  21 

«767 

88  19  32 

2752 

89  55     3 

2737 

91  30  54 

9721 

Spica 

W. 

32  42  24 

«754 

34  17  52 

2738 

35  53  41 

2722 

37  29  51 

9706 

Saturn 

,E. 

36  34  49 

■7*5 

33  58  42 

•719 

32  23  15 

2694 

30  45  27 

9679 

a  Aquila^ 

E. 

69  17  10 

3«6o 

67  52  12 

3257 

66  27  10 

3254 

65     2     5 

3253 

Fomalhaut 

E. 

56  17  50 

3n5 

94  52  II 

S208 

93  26  XI 

3190 

91  59  50 

J«74 

9 

Spica 

W. 

45  36     4 

36a6 

47  14  23 

26x0 

48  53     4 

«594 

50  32     7 

9377 

aAquils 

E. 

57  56  52 

3«7o 

56  32     6 

3|Bo 

55    7  31 

329X 

53  43     9 

3306 

Fomalhaut 

E. 

84  43  27 

310Z 

83  15  19 

3088 

81  46  55 

3076 

80  18  16 

306s 

a  Pegaai 

E. 

103    20    12 

.766 

loi  45     0 

a749 

xoo    9  25 

2731 

98  33  26 

97x4 

XIY. 
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GIEEENWICH  MEAN  TIMK 

LUNAR  DISTANCES. 

a" 

Name  and  Diractioa 
of  Object 

Midnight 

P.U 

of 

DUL 

XVh. 

of 

xvnih. 

P.  L. 

of 

Diff. 

XXIH. 

P.L 
of 

Diff. 

O              #              W 

•         #         w 

0          f          m 

0          r          m 

z 

Sun 

W. 

57  "  «4 

S304 

58  33  47 

9400 

59  56    3 

3406 

61  18  xa 

S4XX 

Spica 

£. 

45  47  47 

3033 

44  18  15 

3039 

42  48  51 

3045 

41  19  34 

3050 

Jupiter 

E. 

85  32     0 

900a 

84     I  50 

3008 

82  31  47 

3013 

81     X  51 

3018 

Saturn 

£. 

"4  27  33 

SO03 

X12  57  24 

3009 

XII  27  23 

3014 

X09  57  28 

3019 

2 

Sun 

W. 

68     7  39 

3431 

69  29  20 

3434 

70  50  58 

3436 

72  12  33 

3438 

Spica 

E. 

33  54  37 

3^1 

32  25  52 

SO74 

30  57  XI 

9076 

29  28  32 

3079 

Jupiter 

E. 

73  33  34 

3038 

72     4     8 

304X 

70  34  46 

3043 

69     5  26 

3044 

Saturn 

E. 

Z02  29  15 

3039 

xoo  59  50 

3040 

99  30  27 

304a 

98     X     6 

3043 

3 

Sun 

W. 

79     0  13 

3438 

80  21  46 

3436 

81  43  20 

3433 

83     4  56 

3430 

Regulus 

W. 

32  27  47 

3x39 

33  55     9 

3133 

35  22  39 

3137 

36  50  16 

3X30 

Spica 

£. 

22     5  59 

3087 

20  37  34 

3068 

19    9  xo 

3090 

17  40  48 

309P 

Jupiter 

E. 

61  39     3 

9046 

60    9  47 

3044 

58  40  29 

3043 

57  "     9 

3041 

Saturn 

E. 

90  34  41 

3044 

89     5  23 

3043 

87  36     4 

304a 

86     6  43 

3040 

4 

Sun 

W. 

89  53  50 

3414 

91  15  51 

3408 

92  37  59 

340a 

94     0  13 

3395 

Regulus 

W. 

44  10  18 

3087 

45  38  43 

30BI 

47     7  16 

9m 

48  35  59 

3065 

Jupiter 

E. 

49  43  41 

3083 

48  13  57 

3019 

46  44     8 

30x4 

45  14  12 

3007 

Saturn 

E. 

78  39     2 

9Q» 

77     9  16 

30X6 

75  39  23 

9010 

74     9  23 

3004 

a  AquilsD 

E. 

107  50  30 

3S30 

106  30  39 

3$i7 

X05  xo  34 

3505 

103  50  15 

3493 

5 

Sun 

W. 

ipo  53  29 

3355 

X02  16  37 

3346 

103  39  55 

3336 

105     3  «5 

3335 

Regulus 

W. 

56     2    3 

9Q» 

57  31  49 

9013 

59     I  47 

3001 

60  31  58 

3991 

Jupiter 

E. 

37  42  32 

«73 

36  n  45 

«S4 

34  40  47 

0955 

33     9  38 

9946 

Saturn 

E. 

66  37  18 

•967 

65     6  24 

9959 

63  35  19 

9950 

62     4     3 

3940 

a  Aquiltt 

E. 

97     5  24 

3436 

95  43  48 

34^ 

94  21  59 

34x3 

92  59  57 

3408 

6 

Sun 

W. 

112     4     4 

StBB 

"3  28  $3 

St55 

"4  53  57 

304a 

1x6  19  17 

3339 

Regulus 

W. 

68     6  17 

at34 

69  37  53 

fliSI 

71     9  45 

0908 

72  41  53 

•895 

Jupiter 

E. 

25  30  55 

tfgfi 

23  58  31 

•885 

22  25  55 

0^4 

20  53     4 

3861  ' 

Saturn 

E. 

54  24  31 

3886 

52  51  54 

«874 

51   19     2 

3863 

49  45  55 

•849 

a  Aquibs 

E. 

86     6  47 

3S5Z 

84  43  34 

3340 

83  20    9 

333X 

81  56  33 

33^> 

7 

SVN 

W. 

i?3  30     2 

3157 

124  57    3 

3X4X 

126  24  23 

3ia6 

127  52     X 

3XXI 

Regulus 

w. 

80  26  51 

<«a6 

82    0  45 

S8X3 

83  34  57 

•797 

85     9  29 

378a 

Spica 

W. 

26  23  54 

i8i6 

27  58     I 

aSoi 

29  32  28 

a?65 

31     7  i6 

9769 

Saturn 

E. 

41  56     6 

V^ 

4a  21  15 

069 

38  46     6 

•753 

37  10  37 

9739 

a  Aquilse 

E. 

74  56     4 

3a8a 

73  31  31 

3376 

72     6  51 

3370 

70  42     4 

3964 

Fomathaut 

E. 

loi  56  51 

3900 

lOQ  32  39 

3081 

99     8     5 

3962 

97  43     8 

3«43 

% 

Sun 

W. 

135  14  57 

303X 

136  44  31 

9ns 

138  14  25 

•999 

139  44  39 

9983 

Regulus 

W. 

93     7.6 

«705 

94  43  39 

«690 

96  20  32 

••74 

97  57  46 

•658 

Spica 

W. 

39     6  23 

ii90 

40  43  16 

•674 

42  20  30 

•458 

43  58     6 

•64a 

Saturn 

E. 

29    a  19 

#63 

27  30  50 

■M 

25  53     I 

•«33 

24  M  51 

•6x8 

a  Aquilae 

E. 

63  36  58 

3*53 

62  II  52 

3255 

60  46  48 

3*58 

59  21  47 

3964 

Fom^haut 

E. 

90  33  10 

8158 

89    6  XI 

SX43 

87  38  54 

3199 

86  XX  19 

3x14 

9 

Spica 

w. 

52  II  33 

•sea 

53  51  20 

«46 

55  31  29 

•530 

57  12     0 

•515 

a  Aquilaa 

p. 

52  19     5 

33*5 

50  55  22 

3345 

49  32     3 

337X 

48     9  13 

340a 

Foinalhaut 

E. 

78  49  24 

3056 

77  20  20 

3046 

75  51     4 

3038 

74  21  38 

3030 

a  Pegasi 

E. 

96  57     5 

tf98 

95  20  22 

a68i 

93  43  16 

•66s 

92     5  49 

3649 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.L. 

Name  and  Direction     1 

Noon. 

of 

Illh 

of 

Vlh. 

of 

ix»«. 

of 

of  Object 

Di£ 

Diit 

Diflf. 

Diff. 

e         t        m 

Of* 

e         t         m 

•               t               M 

lO 

Spica 

W. 

58  52  53 

a4W 

60  34     8 

2485 

62  15  43 

94^9 

63  57  40 

9453 

Jupiter 

W. 

19  43  57 

2492 

21  25  21 

2475 

23     7     9 

2458 

24  49  21 

9449' 

a  Aquilae 

£. 

46  46  59 

3438 

45  25  25 

3480 

44     4  38 

3598 

42  44  45 

3584 

Fomalhaut 

E. 

72  52     3 

3«5 

71  22  21 

3020 

69  52  33 

30x7 

68  22  41 

3015 

a  Pegasi 

£. 

90  28     0 

a634 

88  49  51 

26x8 

87  II  21 

2604 

85  22  31 

9590 

II 

Spica 

W. 

72  32  38 

a38a 

74  16  38 

•369 

76     0  57 

9356 

77  45  35 

9343 

Jupiter 

W. 

33  25  49 

3368 

35  10     9 

a355 

36  54  48 

2342 

38  39  46 

2329 

Fomalhaut 

ET. 

60  53  32 

3Q34 

59  24     I 

3045 

57  54  44 

3058 

56  25  43 

3073 

a  Pegasi 

E. 

77  13  42 

2526 

75  33     5 

«5i5 

73  52  13 

9504 

72  11     6 

9494 

a  Arietis 

E. 

120  23  51 

9423 

118  40  49 

2409 

116  57  27 

9394 

"5  13  44 

2380 

23 

Spica 

W. 

86  33  12 

2486 

88  19  32 

•175 

90     6     8 

9265 

91  52  59 

2256 

Jupiter 

W. 

47  29     7 

«7i 

49  15  49 

926x 

51     2  46 

2251 

52  49  58 

994X 

Saturn 

W. 

18  36  24 

W67 

20  23  12 

2256 

22  10  17 

9945 

23  57  37 

9235 

Fomalhaut 

E. 

49     7     7 

3*17 

47  41   18 

326X 

46  16  21 

3312 

44  52  23 

3379 

a  Pegasi 

E. 

63  42  29 

3459 

62     0  18 

9454 

60  18     0 

2450 

58  35  37 

9448 

a  Arietis 

E. 

106  30  26 

23x9 

104  44  54 

2308 

102  59     6 

2298 

loi   13     3 

2287 

13 

Jupiter 

W. 

61  49  16 

220X 

63  37  42 

2195 

65  26  17 

2x89 

67  15     2 

2x83 

Saturn 

W. 

32  57  39 

ax94 

34  46  15 

2188 

36  35     0 

2182 

38  23  55 

2x76 

Fomalhaut 

E, 

38  12  53 

3827 

36  58  21 

3967 

35  46     9 

4x28 

34  36  34 

43x5 

a  Pegasi 

E. 

50     3  39 

2460 

48  21  29 

2468 

46  39  31 

9477 

44  57  45 

9489 

a  Arietis 

E. 

92  19  24 

S246 

90  32     5 

2240 

88  44  37 

9234 

86  57     0 

2228 

Mars 

£. 

128     I  29 

2496 

126  18  32 

3419 

124  35  24 

24x2 

122  52     7 

2406 

H 

Jupiter 

W. 

76  20  36 

2x63 

78  10    0 

2x61 

79  59  27 

9159 

81  48  57 

2157 

Antares 

W. 

69  51  36 

2188 

71  40  21 

2x86 

73  29  10 

•  2X83 

75  18     3 

2x81 

Saturn 

W. 

47  30  22 

2155 

49  19  57 

ai53 

51     9  35 

9X5X 

52  59  17 

2x49 

a  Arietis 

E. 

77  57     7 

«09 

76     8  53 

2207 

74  20  36 

2206 

72  32  17 

2204 

Mars 

E. 

"4  13  51 

•385 

112  29  55 

2382 

"o  45  55 

2380 

109     I  51 

9378 

15 

Jupiter 

W. 

90  56  50 

2x56 

92  46  24 

ax57 

94  35  56 

9159 

96  25  26 

2X6X 

Antares 

W. 

84  22  54 

2179 

86  II  53 

2x80 

88     0  50 

2x82 

89  49  45 

9x84 

Saturn 

W. 

62     8    9 

2148 

63  57  55 

2x49 

65  47  39 

9x51 

67  37  21 

2152  1 

a  Aquilae 

W. 

38  40  47 

3483 

40     I  30 

3386 

41  24     2 

S309 

42  48  II 

3997  ; 

a  Arietis 

E. 

63  30  37 

2209 

61  42  23 

22XX 

59  54  12 

22x4 

58     6     6 

22X8 

Mars 

E. 

100  21     9 

«376 

98  37     I 

2377 

96  52  54 

9379 

95     8  49 

238X 

i6 

Jupiter 

W. 

105  31  57 

2x76 

107  21     0 

2182 

109     9  55 

2x66 

no  58  44 

2190 

Antares 

W. 

98  53  22 

2200 

100  41  50 

2204 

102  30  12 

2208 

104  18  27 

2213 

Saturn 

W. 

76  44  57 

2x68 

78  34  13 

2x72 

80  23  22 

2176 

82  12  25 

•x8x 

a  Aquilte 

W. 

50     7  48 

297a 

51  38  36 

9938 

53  10     7 

2907 

54  42  17 

2880 

Mars 

E. 

86  29  21 

a397 

84  45  42 

2402 

83     2  10 

2406 

81   18  44 

241X 

Sun 

E. 

126  21  44 

2493 

124  40  21 

9497 

122  59     4 

2502 

121  17  54 

2507 

I? 

Saturn 

W. 

91   15  42 

2210 

93     3  55 

22X6 

94  51  58 

2223 

96  39  52 

»., 

a  Aquilae 

W. 

62  30  17 

9793 

64     4  54 

2782 

65  39  46 

9773 

67  14  49 

2760 

Fomalhaut 

W. 

38  26  37 

3696 

39  43  28 

3596 

41     2     7 

3506 

42  22  25 

3497 

Mars 

E. 

72  43  31 

2441 

71     0  55 

9448 

69  18  28 

9455 

67  36  II 

2462 

Venus 

E. 

99  34  15 

2097 

97  43  " 

2x04 

95  52  18 

2x12 

94     I  37 

2120 

Sun 

E. 

"2  53  54 

9536 

III  13  31 

9543 

109  33  18 

2350 

107  53  14 

9557 

XVI. 


JULY,  1900. 


125 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

ii 

Name  and  Direction 

Midnight 

P.L. 

of 

XVh. 

t 

P.L. 

of 

XVIIIb. 

P.L. 
of 

XXIh- 

P.L. 

of 

1 

of  ObjecL 

Diff. 

Diff. 

Diff. 

Diff. 

1 

1 

e        f        M 

e           »           rr 

0                »               M 

•            in 

la 

Spica 

W. 

65  39  59 

M39 

67   22   38 

1414 

69     5  38 

14x0 

70     48     58 

2396 

JUPITBR 

W. 

26  31  56 

HV 

28    14    52 

14x1 

29  58  10 

2397 

31  41  49 

1381 

a  Aquilsr 

E. 

41  25  53 

3«5i 

40     8   14 

3726 

38  51  54 

S817 

37  37     9 

3917 

Fomalhaut 

E. 

66  52  47 

3015 

65  22  53 

50X7 

63  53     I 

3090 

62  23  13 

3026 

a  Pegasi 

E. 

83  53  22 

2576 

82  13  54 

2563 

80  34     8 

2550 

78  54    3 

2538 

zz 

Spica 

W. 

79  30  32 

«S3X 

81  Z5  46 

*SX9 

83     I  z8 

9307 

84  47     7 

2296 

Jupiter 

W. 

40  25     3 

^^l7 

42  10  38 

1304 

43  56  31 

2193 

45  42  41 

1182 

Fomalhaut 

E. 

54  57     I 

3094 

53  28  44 

Sxx8 

52     0  56 

3x46 

50  33  42 

3178 

a  Pegasi 

E. 

70  29  45 

i486 

68  48  12 

2478 

67     6  28 

2470 

65  24  33 

24fi4 

aArietis 

E. 

"3  29  41 

t368 

III  45  20 

2355 

zio    0  40 

2342 

108  Z5  42 

2330 

Z2 

Spica 

W. 

93  40     4 

*H7 

95  27  22 

1138 

97  14  53 

1130 

99     2  36 

1183 

Jupiter 

W. 

54  37  25 

9233 

56  25     4 

1184 

58  12  56 

11x6 

60     I     0 

1108 

Saturn 

W. 

25  45  12 

fl997 

27  33     0 

1118 

29  21     I 

nxo 

31     9  14 

laoi 

Fomalhaut 

E. 

43  29  34 

3438 

42     8     z 

S5X7 

40  47  56 

3607 

39  29  29 

37x0 

a  Pegasi 

E. 

56  53  " 

«448 

55  10  44 

2449 

53  28  19 

245X 

51  45  57 

2454 

a  Arietis 

E. 

99  26  45 

tt78 

97  40  13 

070 

95  53  29 

1161 

94     6  32 

2153 

13 

Jupiter 

W. 

69     3  55 

aiTS 

70  52  56 

1x74 

72  42     3 

1x70 

74  31   17 

1x66 

Saturn 

W. 

40  Z2  58 

ai7i 

42     2     9 

•167 

43  51  27 

1x63 

45  40  52 

1x59 

Fomalhaut 

E. 

33  29  55 

45«8 

32  26  28 

4783 

31  26  38 

5066 

30  30  50 

5445 

a  Pegasi 

E. 

43  16  17 

3905 

41  35  II 

2525 

39  54  32 

2548 

38  14  23 

2574 

a  Arietis 

E. 

85     9  14 

a»3 

83  21  21 

11x9 

8z  33  22 

22X5 

79  45  17 

11x1 

Mars 

E. 

Z2I     8  41 

1401 

119  25     8 

2397 

Z17  41  29 

2392 

115  57  43 

1388 

14 

Jupiter 

W. 

83  38  30 

1x56 

85  28     4 

2X55 

87  17  39 

1X55 

89     7  14 

1155 

Antares 

W. 

77    6  59 

1180 

78  55  57 

«x8o 

80  44  55 

2x79 

82  33  54 

1x78 

Saturn 

W. 

54  49     I 

1x48 

56  38  47 

2147 

58  28  34 

1147 

60  18  22 

1147 

a  Arietis 

E. 

70  43  56 

«IH 

68  55  35 

2204 

67     7  14 

1104 

65  z8  54 

1105 

1  Mars 

E. 

Z07  17  45 

t377 

105  33  37 

2876 

Z03  49  29 

2375 

102     5  19 

2375 

15 

Jupiter 

W. 

98  Z4  53 

li«3 

100     4  16 

1x66 

loi  53  34 

1169 

103  42  48 

1x7a 

Antares 

W. 

91  38  37 

1x86 

93  27  25 

1189 

95  16     9 

1x91 

97     4  48 

1x96 

Saturn 

W. 

69  27     I 

1155 

71  z6  37 

1x58 

73     6     8 

ix6x 

74  55  35 

•X64 

a  Aquilse 

W. 

44  13  48 

3x63 

.  45  40  42 

3x06 

47     8  44 

3056 

48  37  48 

30x0 

a  Arietis 

E. 

56  18     6 

M«3 

54  30  12 

1118 

52  42  26 

2233 

50  54  48 

2839 

Mars 

E. 

93  24  47 

1384 

91  40  49 

•387 

89  56  55 

2390 

88  Z3     5 

2394 

z6  !  Jupiter 

W. 

IZ2    47    26 

1196 

"4  35  59 

noi 

Z16  24  23 

noS 

1x8  12  39 

MIS 

Antares 

W. 

106     6  34 

1119 

107  54  33 

1229 

109  42  23 

1131 

III  30     5 

8238 

Saturn 

W. 

84     I  21 

1186 

85  50     9 

1x91 

87  38  48 

1x98 

89  27  19 

1103 

a  Aquilte 

W. 

56  15     I 

2857 

57  48  15 

1838 

59  21  54 

i8ao 

60  55  56 

2805 

Mars 

E. 

79  35  25 

24x7 

77  52  14 

141a 

76     9  II 

141B 

74  26  16 

2435 

Sun 

E. 

Z19  36  51 

1511 

117  55  55 

25x8 

116  15     6 

2524 

114  34  26 

2530 

17 

Saturn 

W. 

98  27  36 

M37 

100  15    .9 

2244 

102.     2  3Z 

115X 

103  49  42 

1158 

a  Aquilae 

W. 

68  50     2 

1760 

70  25  22 

2757 

72     0  46 

2755 

73  36  14 

1753 

Fomalhaut 

W. 

43  44  " 

3360 

45     7  13 

330O 

46  31  25 

3147 

47  56  38 

3801 

1  Mars 

E. 

65  54     3 

•469 

64   12     6 

2477 

62  30  20 

2485 

60  48  45 

2491 

Venus 

E. 

92  II     9 

1x28 

90  20  53 

3x36 

88  30  49 

2145 

86  40  58 

2153 

Sun 

E. 

Z06  13  20 

t569 

104  33  37 

2972 

Z02  54     4 

1580 

loi  14  42 

1588 
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XVIL 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCE*. 

1 

1- 

NBin«  and  Direction 
of  Object 

Noon. 

P.L. 

of 

Diff. 

Illh. 

P.L. 

of 

Ditt 

Vlh. 

P.L. 

of 

Diff. 

IXb. 

P.L. 

of 

DHL 

0           r          m 

0            »           m 

«      f      If 

e        t        1* 

i8 

Saturn 

a  Aquilae 

Fomalhaut 

a  Pegaei        | 

Mars 

Venus 

Sun 

W. 
W. 
W. 
W. 
E. 
E. 
E. 

I05  36  43 
75  "  43 
49  22  46 
27  37  27 
59     7  20 
84  51  19 
99  35  30 

BSfi6 
«753 
.3161 
9976 

IQOO 

aiGs 
i596 

107     23     32 

76  47   12 
50  49  42 
29     8  10 
57  26     7 
83     I  54 
97  56  30 

M74 
«754 
3M5 
1910 
1508 
2171 
i*>5 

109   10     9 
78   22    40 
5a   17   21 
30  40    16 

55  45     5 
81   12  43 
96  17  42 

2282 

2756 
3294 
2859 

2517 
2x80 
a««3 

I 10  56  35 
79  58     5 

53  45  3« 
32  13  27 

54  4  15 
79  23  46 
94  39     5 

SI90 

2759 

28x5 
2525 
2189 
9622 

i^ 

Fomalhaut 

aPegaai 

Mars 

Venus 

Sun 

W. 
W. 
E. 
E. 
E. 

61   14     5 
40  10  56 

45  43     2 
70  22  30 
86  29     0 

■P77 
•086 

t569 
«37 

••67 

62  44  47 
41  47  55 
44     3  24 
68  34  58 

84  51  36 

t966 

•672 
«577 
2247 

«e7(5 

64  15  42 

43  25  13 
42  25  58 
66  47  41 
83  14  24 

29i7 
9G60 
•S86 
2257 
4686 

65  46  49 
45     2  46 
40  44  45 
65     0  39 
81  37  25 

2949 
2653 
2595 
2267 
2695 

20 

Fomalhaut 
a  Pegasi 
Mars 
Venus 

Sun 

W. 
W. 
£. 
E. 
E. 

73  24     7 
53  12  34 
32  31  43 

56     9   12 
73  35  37 

•934 
*e34 

tSi9 
«743 

74  55  43 
54  50  43 
30  53  45 
54  23  40 
71  59  54 

*»3S 

•634 

»30 
2752 

76  27  18 
56  28  52 
29  X5  59 

52  i8  24 
70  24  23 

4937 
2655 

2060 

2340 

2762 

77  58  5« 

58     7     0 
27  38  25 
50  53  43 
68  49     5 

2939 
2635 
■669 

2351 
277a 

SI 

Fomalhaut 
a  Pegasi 
Venus 
Sun 

W. 
W. 
£. 
£. 

85  35  31 

66  16  53 
42  12  17 
60  55  49 

«963 

«653 
e|o7 
Max 

87     6  30 
67  54  36 
40  28  52 
59  21  49 

••71 

«l>9 
«5i 

88  37  19 

69   32    12 

38  45  44 
57  48     I 

2978 
2663 
•431 

2«4i 

90     7  59 
71     9  41 
37    a  53 
56  X4  27 

2987 
2669 

2443 
285X 

22 

Fomalhaut 
a  Pegasi 
Sun 

W. 
W. 

£. 

97  38  15 
79  X5     3 
48  89  50 

3043 
4902 

99     7  35 
80  51  40 

46  57  34 

3056 
27x0 
•9x3 

100  36  39 
82  28    7 
45  25  32 

3069 

«7i7 
2924 

102     5  26 
84    4  24 
43  53  43 

3084 
2795 

2935 

23 

a  Pegasi 

Sun 

£. 

92     3     3 
36  18     8 

t7C9 
N91 

93  38  12 
34  47  44 

•779 
3*3 

95  ^l     8 
33  ^7  36 

•2788 
30t6 

96  47  52 
31  47  43 

2797 
3029 

24 

a  Pegasi 
Sun 

W. 
£. 

Z04  ^8  15 

24   22   27 

StDX 

to6  XI  37 
22  54  X9 

i8fi2 

3124 

X07  44  45 
21  26  38 

4873 
3x48 

109  17  38 
.  19  59  26 

2885 

3176 

a8 

Sun 

Spica 

Jupiter 

W. 
E. 
E. 

22   25   40 

55  35  S8 
94  i4  36 

i407 
4*76 

23  47  49 
54     5  17 
92  43  53 

3406 

4985 
•983 

25     9  59 

52  34  45 
91  13  19 

3408 
4992 

•2990 

26  32    6 
51     4  22 

89  42  54 

3409 
2999 

9997 

29 

Sun 

Spica 

JUPITBR 

Saturn 

W. 
E. 
£. 
E. 

33  22    0 

43  34  33 

82  t2  52 

I to  «9  30 

34*6 

3«9 
9009 

34  43  47 

42     4  58 

80  43  15 

108  59  28 

3499 

3«6 
3434 
8O15 

36     5  St 

40  35  31 

79  13  45 

107  29  34 

3433 
3042 
3Q39 
3020 

37  27  10 

39     6  10 

77  44  21 

105  59  46 

343> 
3047 
3<M5 
3024 

30 

Sun 

Jupiter 

Saturn 

W. 
E. 
E. 

44  H  29 
70  18  50 

g8  32   7 

S4S3 

3065 
S«*5 

45  35  46 
68  49  58 
97     2  50 

$455 

3069 
3^8 

46  57     X 

67   21    II 

95  33  37 

3457 
3072 
9051 

48  18  13 
65  52  27 
94     4  28 

3459 
3075 
3053 

31 

Sun 

Jupiter 
Saturn 
a  Aquils 

W. 
E. 
E. 
E. 

55   3  50 
58  29  30 

86  39  t6 
116  X8  55 

3463 
3C83 

3061 
S631 

56  24  55 

57  0  59 
85  10  19 

"5     0  54 

3463 
3<>84 
SO62 
S618 

57  46    0 

55  32  30 

83  41  23 

"3  42  39 

3463 
3083 
3062 
3606 

59     7     6 

54     4     0 

82   12  26 

112  24  II 

34«2 
308a 
3062 

35^ 

XVIII. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1^^ 
1^ 

Name  and  Direction 
of  Object 

Midnight 

P.L. 

of 

Diff. 

XVh. 

P.L. 

of 
Diff. 

XVIII^. 

1    P.L 

of 
Diff. 

XXIb. 

P.u 

of 
Diff. 

d        *        •* 

e        »        ■• 

0        t        tf 

•                  00 

i8 

Saturn 

a  Aquilse 

Fomalhaut 

a  Pegasi 

Mars 

Venus 

Sun 

W. 
W. 
W. 
W. 
E. 
E. 
E. 

112  42  49 
8i  33  27 
55  14  28 
33  47  36 
52  23  36 
77  35     2 
93     0  40 

«98 

■763 
SOi3 
•778 
8S34 
8x99 
•631 

114    28    51 

83     8  43 
56  43  47 
35  22  33 
50  43  10 
75  46  33 
91  22  27 

8307 
a7« 
30«3 
8747 
•54a 
tao6 
•640 

XI6  14  41 
84  43  53 
58  13  32 

36    58    IX 

49     2  55 
73  58  x8 
89  44  26 

93x3 
«774 
3005 
9723 
955X 
99X8 

a649 

n8    0  19 
86  18  56 
59  43  39 
38  34  20 
47  22  $3 
72  10  17 
88     6  37 

9393 
978X 
■989 
9703 
4559 

8997 
■857 

19 

Fomalhaut 
«  Pegasi 
Mars 
Venus 
Sun 

W. 
W. 
E. 
£. 

E. 

67  18     6 
46  40  29 
39     5  43 
63  13  51 

80    0  38 

■604 
1378 
a704 

68  49  30 
48  18  22 
37  26  54 
6t  27  19 
78  24     4 

9939 

a6x4 
«87 
•7x3 

70  20  59 
49  56  32 
35  48  18 
59  41     2 
76  47  42 

■93* 

9638 
9fa3 

71  5«  32 

61  34  26 
34     9  54 
57  55     0 
75  "  33 

«935 
■635 

9639 

a308. 
■733  1 

20' 

Fomalhaut 
a  Pegasi 
Mars 
Venus 

Sun 

W. 
W. 
E. 
E. 
£. 

79  30  22 

59  45     7 
26     I     3 

49    8  38 
67  14    0 

•94^ 
•638 

•set 

8t     I  48 
6x  23  10 
24  23  55 
47  24    9 
6i  39     8 

■946 
S641 
flfl88 
1373 
8791 

82  33     9 

63  I     9 
22  46  59 

45  39  56 

64  4  28 

i95i 

9644 
•698 

9384 
980Z 

84     4  24 

64  39     4 
21   10  x6 

43  55  59 
62  30     2 

^57! 

9649  i 
9707 

9998 

i8^t 

21 

Fomalhaut 
a  Pegasi 
Venus 
Sun 

W. 
W. 
E. 
E. 

91  38  28 

i2  47   2 
35  20  19 

14  41     5 

•W7 
B45S 

93     8  44 
74  24  15 
33  38     3 
53    7  56 

3007 
aSBx 
9468 
1879 

94  38  48 
76     I  20 

31  56     5 
51  35     1 

30X8 
4668 

9481 

9889 

96     8  39 
77  38  i6 
30  14  25 
50     2  19 

3090 
S695 
9496 
9899 

22 

Fomalhaut 
a  Pegasi 
Sun 

W. 
£. 

103  33  55 
85  40  31 

42  22      8 

Sxco 

105     2     5 

87  16  26 
40  50  46 

8txs 

S74a 
i957 

106  29  56 
88  52  xo 
39  19  19 

3134 

t75* 
1988 

107  57  24 
90  27  42 
37  48  46 

3x55 

23 

a  Pegasi 

Sun 

W. 
£. 

98  22   24 

30  x8     6 

3043 

99  56  42 
28  48  46 

98x8 
80S« 

lox  30  47 
27  19  43 

9898 

30fi9 

103    4  38 
25  50  J6 

tf|9 
3084 

24 

a  Pegasi 
Sun 

W. 
E. 

IXC  50  15 
18  32  48 

S898 

3»4 

112  22  37 
17     6  44 

99" 
3934 

X13  54  41 
15  41  16 

9924 
3985 

1x5  26  29 
X4  x6  22 

»937 
3998 

28 

Sun 

Spica 

Jupiter 

W. 
E. 
E. 

27  54  12 
49  34    8 
88  12  37 

3410 
9005 
3«H 

29  x6  It 

48    4     2 
86  42  29 

3415 

9*I9 

30x0 

30  38  16 

46  34     5 

85  12  29 

34*0 
3018 

30x6 

32     0  xo 
45    4  15 
83  42  37 

9089 

29 

Sun 
Spica 
Jupiter 
Saturn 

W. 
E. 
E. 
E. 

38  48  45 

37  36  56 

76  15    4 

104  30    3 

S440 

3050 
3099 

40  10  16 

36     7  48 

74  45  53 

103    0  26 

3443 

3057 
3054 
3034 

41  31  44 

34  38  46 

73  t6  47 

lox  30  55 

3446 
306X 
3038 
3038 

42  53     8 
33     9  49 

71  4>  46 
100     x  29 

9449 
9Q6S 
9069 

9041 

30 

Sun 

Jupiter 
Saturn 

W. 
E. 
S. 

49  39  «3 
64  23  47 

92  35  21 

3451 
307« 
305S 

51     0  31 
62  55  10 

9X     6  17 

3460 
3079 
3037 

52  it  38 

6x  26  35 
89  37  15 

3483 
308X 
3059 

53  4*  44 
59  58     2 
88     8  ti 

3403 
3089 

3060 

3X 

Sun 

Jupiter 
Saturn 
ttAquils 

E. 
£. 
E. 

60  28  13 

52  35  29 

80  43  29 

III     5  30 

3461 
306a 
3060 
3983 

61  49  21 

51     6  58 

79  H  30 

X09  46  37 

I4S8 
308X 
3058 
3371 

63  10  32 

49  38  25 

77  45  30 

108  27  32 

3436 
3079 
3056 
35ftl 

64  31  45 

48    9  50 

76  t6  27 

X07     8  16 

3433 

3078 
3054 
3559 
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AT  GREENWICH  APPARENT  NOON. 

1 

1 
1 

S 
. 
•3 
o 

1 

THE  SUN'S 

Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridian 

Equation  of 

Time, 

to  be 

Added  to 

DilLfor 
zHoor. 

Apparent 
Right  Ascension. 

Diflf-for 
X  Hour. 

Apparent 
Declination. 

I>iff.for 
z  Hoar. 

Semi- 
diameter. 

Subtracted 

from 

Apparent 

Time. 

Wed. 
Thur. 
Frid. 

I 

2 

3 

h      m       s 

8  44  42.29 
8  48  35.16 
8  52  27.41 

8 

9.716 
9.690 
9.664 

0              t           n 

N.18     4  57.3 
17  49  45.8 
17  34  17.1 

-37.61 
38.34 
39.05 

15   46.79 
15   46.92 
15   47.05 

;  66.57 
66.49 
66.40 

m        8 

6     8.1 1 

6     4-43 
6    0.13 

e 

0.Z40 
0.166 
0.191 

Sat 

SUN. 

Mon. 

4 

5 
6 

8  56  19.03 

9  0  10.03 
9     4     0.42 

9.638 
9.613 
9.587 

17  18  3T.3 
17     2  28.7 
16  46     9.6 

-39.75 
40.45 
41.13 

15   47.18 

15   47-32 
15   47.46 

66.32 
66.23 
66.14 

5  55.21 
5  49-68 
5  43-53 

0.217 
0.243 
0.269 

Tues. 
Wed. 
Thur. 

7 
8 

9 

9     7  50.20 

9  II   39-38 
9  15  27.96 

9.562 
9.537 
9.5X3 

16  29  34.4 
16  12  43.2 
15  55  36.5 

-41.80 

42.46 
43.10 

15   47.60 

15   47-75 
15   47.90 

66.05 

6597 
65.88 

5  36.77 
5  29.40 
5  21.44 

0.294 
0.319 
0.344 

Frid. 

Sat. 

SUN. 

lO 

II 

12 

9  19  15-95 
9  23     3-36 
9  26  50.20 

9.489 
9.465 

9.442 

15  38  14.4 
15  20  37.3 
15     2  45.4 

-43-73 
44-35 
44.96 

15   48.06 
15   48.22 
15   48.39 

65.80 
65.72 
65.64 

5  12.90 
5     3-78 
4  54- 10 

0.368 
0.392 
0.4x5 

Mon. 
Tues. 
Wed. 

13 
15 

9  30  36.49 
9  34  22.25 
9  38     7.48 

9.419 

9-397 
9.375 

14  44  39.2 
14  26  18.5 

14     7  44-1 

-45.56 
46.15 
46.72 

15   48.56 
15   48.73 
15   48.90 

65.56 
65.48 
65.40 

4  43.88 

4  33-11 
4  21.82 

0.438 
0.460 
0.482 

Thur. 
Frid. 
Sat. 

i6 

17 
i8 

9  41  52.20 

9  45  36.41 
9  49  20.13 

9.354 
9.333 
9-313 

13  48  56.1 
13  29  54-7 
13  10  40-4 

-47.28 
47.83 
48.36 

15   49.08 
15   49.26 

15  49-45 

6533 
6525 
65.18 

4  10.01 
3  57-70 
3  44-90 

0.503 
0.524 
0.544 

SUN. 

Mon. 

Tues. 

19 

20 
21 

9  53     3.36 

9  56  46.12 

10    0  28.41 

9.293 
9.273 
9.254 

12  51   13-5 
12  31  34-3 
12  II  43.1 

-48.88 
49.38 
49.88 

15  49.64 
15  49.83 
15  50.02 

65.11 
65.04 
64.97 

3  31.61 
3  17.86 

3     3.64 

0.564 

0.583 
0.602 

Wed. 
Thur. 
Frid. 

22 
23 

24 

10     4  10.26 
10     7  51.66 
10  II  32.63 

9.235 
9.217 

9.199 

II  51  40.2 
II  31  26.0 
II   II     0.8 

-50.36 
50.83 
51.28 

15  50.22 
15  50.42 
15  50.63 

64.90 
.64.83 
64.77 

2  48.97 
2  33.86 
2  18.32 

0.620 
0.638 
0.656 

Sat. 

SUN. 

Mon. 

25 
26 

27 

10  15  13.17 
10  18  53.30 
10  22  33.04 

9. 182 
9.165 
9.149 

10  50  25.0 
10  29  38.9 
10     8  43.0 

-51.72 
52.14 

5255 

15  50.84 
15  51.05 
15  51-26 

64.71 
64.65 
64-59 

2     2.35 

I  45.97 
I  29.19 

0.674 
0.691 
0.707 

Tues. 
Wed. 
Thur. 
Frid.  • 

Sat. 

28 
29 
30 
31 

32 

10  26  12.38 
10  29  51.35 
10  33  29.96 
10  37     8.21 

10  40  46.13 

9.133 
9. 1 18 
9.104 
9.090 

9.076 

9  47  37.3 
9  26  22.4 
9     4  58.6 
8  43  26.0 

N.  8  21  45.2 

-52.94 
53.32 
53.69 
54.04 

-54.38 

15  51.48 
15  51-70 
15  51-92 
15  52.14 

15  52.37 

64.53 
64.48 
64.43 
64.38 

64-33 

I   12.03 
0  54-49 
0  36.59 
0  18.34 

0.723 
0.738 

0.753 
0.767 

0.781 

0     0.22 

Non.— 1 

rhe  a 

aeen  time  of  semicL 

iameter  p^ 

lasing  may  be  foond  by  iubtra 

icting  o*.i8  from  the  side 

real  time. 

rhe  1 

ign  —  prefixed  to  t 

he  hourly 

change  of  decllnatioo  indical 

es  that  north  dectinatio 

ns  are  decreai 

ttng. 

II. 
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AT  GREENWICH  MEAN  NOON. 

1 

1 

■8 
1 

s 

1 

1 

THE 

SUN'S 

Equation  of 

Time, 

to  be 
Subtracted 

from 

Diftfor 
z  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sua. 

Apparent 
Right  Ascansioa 

Diftfor 
z  Hour. 

Apparent 
Declination. 

Diftfor 
z  Honr. 

Added  to 
Mean  Time. 

Wed. 
Thur. 
Frid. 

I 

2 

3 

h     m       s 

8  44  41.30 
8  48  34.18 
8  52  26.44 

8 

9.716 
9.690 
9.664 

N.18      5      I.I 

17  49  49.7 
17  34  21.0 

1* 

-37.61 

38.34 

39.05 

m       8 

6    8.12 
6    4.44 
6    0.15 

8 

0.140 
0.166 
O.I9I 

h     m       « 

8  38  33.18 
8  42  29.74 
8  46  26.29 

Sat. 

SUN. 

Mon. 

4 
5 
6 

a  56  18.08 
9  0   9.10 

9     3  59-51 

9.638 

9^6x3 
9.587 

17  18  35.2 
17     2  32.6 
16  46  13.5 

-39.75 
40.45 
41.13 

5  55-23 
5  4970 
5  43-55 

0.217 
0.243 
0.269 

8  50  22.85 
8  54  19.40 
8  58  15.96 

Tues. 
Wed. 
Thur. 

7 
8 

9 

9    7  49-31 
9  II  38.51 
9  15  27.11 

9.562 
9537 
9.513 

16  29  38.3 
16  12  47.1 

15  ss  40-3 

-41.80 
42.46 
43.10 

5  36-80 
5  29.44 
5  21.48 

0.294 
0.319 
0.344 

9     2  12.51 

9     6     9-97 
9  10     5.62 

Frid. 

Sat 

SUN. 

lo 
II 

12 

9  19  15.12 
9  23     2.56 
9  26  49.43 

9.489 
9.465 
9.442 

15  38  18.2 
15  20  41.0 
15     2  49.1 

-43.73 
44-35 
44.96 

5  12.94 
5     3-82 
4  54- H 

0.368 
0.392 
0.415 

9  14     2.18 
9  17  58.73 
9  21  55-29 

Mon. 
Tues. 
Wed. 

13 
^5 

9  30  35-75 
9  34  21.54 
9  38     6.80 

9.419 
9.397 
9.375 

14  44  42.7 
14  26  22.0 
14    7  47.5 

-45-56 
46.15 
46.72 

4  43-91 
4  33-14 
4  21.85 

0.438 
0.460 
0.482 

9  25  51-84 
9  29  48.40 

9  33  44-95 

Thur. 
Frid. 
Sat 

i6 

17 
i8 

9  41  51-55 
9  45  35-79 
9  49  19-54 

9.354 
9-333 
9-313 

13  48  59.4 

13  29  57.9 
13  10  43.5 

-47.28 
47-83 
48.36 

4  10.04 
3  57-73 
3  44-93 

0.503 
0.524 
0.544 

9  37  41-50 
9  41  38.06 

9  45  34-6i 

SUN. 
Mon, 
Tues. 

19 

20 
21 

9  53     2.81 

9  56  45-61 

10     0  27.94 

9.293 
9.273 
9.254 

12  51  16.4 
12  31  37.0 
12  II  45.6 

-48.88 
49.38 
49.88 

3  31-64 
3  17-89 
3     367 

0.564 

0.583 
0.602 

9  49  31.17 
9  53  27-72 
9  57  24.28 

Wed. 
Thur. 
Frid. 

22 
23 
24 

10    4     9.83 
10     7  51.27 
10  II  32.28 

9.235 
9.217 
9.199 

II  51  42.6 
11  31  28.2 
11  II     2.8 

-50.36 
50.83 
51.28 

2  49.00 

2  3389 
2  18.34 

0.620 
0.638 
0.656 

10     I  20.83 
10     s  17.38 
10     9  13.94 

Sat 

SUN. 

Mon. 

25 
26 

27 

10  15  12.86 
10  18  53.03 
10  22  32.81 

9.182 
9.165 
9.149 

10  50  26.8 
10  29  40.5 
10     8  44.3 

-51.72 
52.14 
52.55 

2     2.37 

I  45-99 
1  29.21 

0.674 
O.69Z 
0.707 

10  13  10.49 
10  17     7.04 
10  21     3.60 

Tues. 
Wed. 
Thur. 
Frid. 

Sat. 

28 
29 
30 
31 

32 

10  26  12.19 
10  29  51.20 
10  33  29.86 
IQ  37     8.i6 

10  40  46.13 

9-133 
9. 1 18 
9.104 
9.090 

9.076 

9  47  38.4 
9  26  23.2 

9     4  59-1 
8  43  26.3 

N.  8  21  45.2 

-52.94 
53.32 
53.69 
54.04 

-54.38 

1   12.04 

0  54-50 
0  36.60 
0  18.35 

0.723 
0.738 
0.753 
0.767 

0.781 

10  25     0.15 
10  28  56.70 
10  32  53.26 
10  36  49.81 

10  40  46.36 

0    0.23 

•n 

le  sign  —  prefixed  to  lh< 
decreasing. 

n  noon  ma} 
»  hourly  cha 

r  be  assumed  the  sa 
Age  of  declination  i 

me  as  that 
adicates  tha 

for  apparent  i 
t  north  declini 

loon. 
itions  are 

Diff.  for  z  Hoar, 
+  9-.8565. 
(Table  IIL) 
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III. 


AT  GREENWICH  MEAN  NOON. 


I 


I 


THE  SUN'S 


TRUE  LONGITUDE. 


Diff.  for 
X  Hoar. 


LATITUDE. 


Logarithm 

of  the 

Radias  Vector 

of  the 

Earth. 


I>iff.f6r 
1  Hour. 


Mean  Time 

of 

Sidereal  Nooa 


lO 
II 
12 

13 

15 

16 

17 

18 

19 
20 
21 

22 

23 
24 

25 
26 
27 


213 
214 
215 

216 
217 

2X8 

219 
220 

221 

222 
223 

224 

225 
226 
227 

228 
229 
230 

231 
232 
233 

234 

235 
236 

237 
238 
239 


28  I  240 

29  I  241 

30  I  242 

31  243 


32 


128  44  48.7 

129  42  14.5 

130  39  41.0 

131  37  8.1 

132  34  36.0 

133  32  47 

134  29  34-1 
13s  27  4.4 

136  24  35.7 

137  22  8.0 

138  19  41.4 

139  17  16.0 

140  14  52.0 

141  12  29.4 

142  10  8.3 

143  7  48.8 

144  5  30-9 

145  3  14-7 

146  I  0.1 

146  58  47.2 

147  56  35-9 


148 
149 
150 


54  26.3 
52  18.2 
50  11.8 


151  48 

152  46 

153  44 


6.8 
3-4 
1-5 


i.o 
2.0 


154  42 

155  40 

156  38  4.4 

157  36  8.3 


44 
41 
38 


2.2 

27.8 
54-2 


36  21.2 
33  49-0 
31  17.5 

28  46.8 

26  17.0 

23  48.1 

21  20.3 

18  53.5 

16  28.0 

14  3.9 

II  41.2 

9  20.0 

7  0-3 

4  42.3 

2  26.0 

o  11.3 

57  58.3 

55  46.9 

53  37.1 

51  29.0 

49  22.4 

47  17-4 

45  13-9 

43  "-8 

41  II. 2 

39  12. 1 

37  144 
35  18.2 


143.56 

143.59 
143.62 

143-65 
143.68 

143-71 

143.74 
143.78 
143.82 

143.87 
143.92 
143.97 

144.03 
X44.09 
144. 16 

144.22 
144-29 
M4.35 

144.42 
144.49 
144.56 

144-63 
.144.70 

144.77 

144.83 
144.89 
144.95 

145.01 
145.07 
145.13 
145.19 


—  o.ss 
0.46 
0.38 

—  0.26 
0.14 

—  0.0 1 

+  0.12 
0.23 
0.33 

+  0.40 
0.43 
0.44 

+  0.42 
0.37 
0.29 

+  0.18 
-j-  0.06 

—  0.07 

—  0.20 

0-33 
0.44 

-0.54 
0.61 
0.66 

—  0.67 
0.68 
0.64 

—  0.60 
0.52 
0.41 
0.31 


0.0063959 
0.0063353 
0.0062728 

0.0062085 
0.0061424 
0.0060748 

0.0060058 
0-0059353 
0.0058638 

0.005791 1 
0.0057175 
0.0056428 

0.0055670 
0.0054903 
0.0054123 

0.0053331 
0.0052525 
0.0051702 

0.0050864 
0.0050008 
0.0049133 

0.0048240 
0.0047328 
0.0046396 

0.0045445 
0.0044475 
0.0043487 

0.0042481 
0.0041458 
0.0040419 
0.0039365 


244   158  34  1 3-5   33  23.3   145.25 


0.18  0.0038298 


-24.8 
25.6 
26.4 

—27.2 
27.9 
28.5 

-29.1 
29.6 
30.1 

-30.6 
31.0 
31.4 

-31.8 
32-3 
32-7 

-33-3 
34-0 
34-7 

-35.4 
36.1 
36.8 

-37-6 
38.4 
39.2 

—40.0 
40.8 
41.6 

-42.3 
42.9 
43.4 
43.9 

-44-4 


h  m   8 

5  18  55.86 

5  14  59.95 

5  II  4-04 

5  7  8.13 

5  3  12.22 

4  59  16.31 

4  55  20.40 

4  51  24.50 

4  47  28.59 

4  43  32.68 

4  39  36.77 

4  35  40.86 

4  31  44-95 

4  27  49-04 

4  23  53.14 

4  19  57.23 

4  16  1.32 

4  12  5.41 

4  8  9.50 

4  4  13.59 

4  o  17.69 

3  56  21.78 

3  52  25.87 

3  48  29.96 

3  44  34-06 

3  40  38.15 

3  36  42.24 


3  32  46.33 

3  28  50.42 

3  24  54.51 

3  20  58.61 


13  17  2.70 


NoTK.— The  aambera  in  colomn  A  correspond  to  the  tme  equinox  of  the  date;    in  column  A'  to  the 
mean  equinox  of  January  o'x). 


Diff.  for  X  Hour, 
—9^.82961 
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GREENWICH 

MEAN  TIME. 

THE 

MOON'S 

1 

i 

1 

.     .-  -. ,,.  -  . 

-  - 

-  -     -  ■ 

-  — 



SBMIDIAMBTBR. 

HORIZONTAL  PARALLAX. 

UPPER  TRilNSTL 

AGS. 

Noon. 

UidniRhL 

Noon. 

DiCfor 
. ,  I  Hoar. 

Midnight. 

Diff.  for 
X  Hoar. 

Meridian  of 
Greenwich. 

DUE.  for 
iHou; 

Noon. 

I 

2 

3 

14   47.8 
14    52.0 
14    58.9 

14   49.6 

14  55.1 

15  3-4 

#       If 

54  "-S 
54  26.9 
54  52.3 

1* 

0.85 
1.25 

»          m 

54  18.0 

54  38.4 

55  8.7 

40.64 
1.06 
1.46 

h      m 

4  15-9 

4  59-4 

5  45-2 

m 

1.78 

X.86 
j,96 

d 

5-9 

6.9 

7.9 

4 
5 
6 

15       8.5 
15    20.4 

15  34-2 

15    14-2 
15    27.1 

15    41-5 

55  27s 

56  11.3 

57  1-8 

+1.65 
1.98 
'2.20 

55  48.4 

56  35-9 

57  28.7 

+1.83 
2.10, 
2.25 

6  33.8 

7  25.4 

8  19.6 

2.09 

2.2X 
2.31 

8.9 

9.9 
10,9 

7 
8 

9 

15  48.9 

16  3.6 
16    16.8 

15  56.3 

16  10.4 
16    22.4 

57  560 

58  49-8 

59  38-3 

+2.27 
2.15 
.1.83 

58  23.2 

59  150 
59  59.0 

+2.24 
2.02 
1.60 

9  15-8 

10  12.7 

11  9.4 

2.36 
2.37 
2.34 

U.9 
12.9 
13-9 

lO 

n 

12 

16    27.2 
16    33.8 

16  35-9 

16    31.0 

16  35-5 
16  35  3 

60  16.6 
60  40.9 
60  48.6 

+1.32 
+0.67 
—0.03 

60  30.7 
60 '46.9 
60  46.2 

+1.01 
+0.32 
-0.36 

12     5.0 

12  59.5 

13  53-1 

2.29 

2.25 
2.22 

14.9 

15.9 
16.9 

13 
H 
15 

16  33.6 
16  27.3 
16  18.1 

16  30.9 
16  23.0 
16  12.7 

60  39.9 
60  16.8 
59  431 

-0.68 
1.20 
1-57 

60  30.0 
60      I.O 
59  23.4 

-0.96 
1.40 
1.68 

14  46.5 

15  40.2 

16  34-7 

2.23 
2.25 
2.29 

17.9 
18.9 
19.9 

i6 

17 
i8 

16     7.1 
15  55-3 
15  43-6 

16       1.2 

15  49-4 
15  380 

59    2.6 
58  19-5 
57  366 

-1.76 
1.80 

58  41.2 
57  57.8 
57  159 

-1.80 
1.79 
1.69 

17  30.0 

18  25.6 

19  20.9 

2.32 
2.32 
2.28 

20.9 
21.9 
22.9 

19 

20 
21 

15  32.6 
15  22.5 
15  13-5 

15  27.4 

IS  179 

15     9-5 

56  56.0 
56  19.0 
55  46-0 

-1.62 
1.46 
1.28 

56  37.0 
56     1.9 
55  31.1 

-1.54 
1.37 
1.20 

20  14.7 

21  6.5 
21  55.6 

2.20 
2.10 
1.99 

23.9 
24.9 
25.9 

22 

23 
24 

15    5-7 
14  59.0 

14  53-4 

IS     2.2 
14  56-0 
14  51.0 

55  17-2 
54  52.5 
54  32.0 

-I. II 
0.94 
0.76 

55    4-3 
54  417 
54  23.4 

-X.03 
0.85 
0.67 

22  42.2 

23  26.5 
6 

1.89 
I.81 

26.9 
27.9 
28.9 

51 

27 

14  49.0 
14  45.9 
14  44.3 

14  47-3 
14  44.9 

14  44.2. 

54  15-9 
54    4-5 
53  58.7 

-0.58 
0.36 

-O.U 

54    9.5 
54    09 
53  58.1 

-0.47 
-0.24 
+0.02 

0    9.1 

0  50.7 

1  32.0 

1-75 
1.72 
1.72 

0.3 

1-3 
2.3 

28 

29 
30 
31 

14  44.4 

14  465 
14  50.9 

14  57-6 

14  45.2. 
14  48.4 

14  54.0 

15  2.0 

53  59-1 

54  6-9 

54  22'.8 
54  47-6 

+0.16 
0.49 
0.85 

1-23 

54    2.0 
54  13.8 

54  34-1 

55  35 

40.32 
0.66 
1.03 

4-1.42 

2  13.6 

2  563 

3  40.8 

4  27.5 

X.75 
1.81 
X.90 
2.00 

3.3 
4-3 
5.3 
6.3 

32 

15    6.9 

15  12.4 

55  21.7 

+1.60 

55  42.0 

+1.79 

5  i6-7 

2.10 

7-3 

- 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Rifht 

Difffor 

Declination. 

DilLlar 

Honr. 

Right 

IMff.for 

Dedinatloo. 

DMLtOT 

xMinate. 

xlfioaM^ 

Asoontion. 

xMinate. 

I  Minute. 

WE 

PNESr 

►AY  I. 

FRIDAY 

3- 

h    m       t 

t 

e         t           V 

• 

h    m       • 

t 

•            r             V 

- 

O 

12  47     6.67 

u9m 

S,  9  33  .  9.0 

XO.134 

14  20  47.33 

3.04^3 

S.I6     46         7.6 

7.^ 

I 

12  48  59.50 

1.8816 

9  43  16.0 

10.09B 

14  22  49.88 

3.0447 

16  53  43.8 

7.568 

2 

12  50   52.46 

I.88J9 

9  53  20.8 

10.061 

14  24  52.69 

8.0490 

17     1  15.7 

7.497 

3 

12  52  45.57 

I.88C3 

10     3  23.4 

10.014 

14  26  55.76 

3.0534 

17     8  43.4 

7.436 

4 

12   54   38.82 

X.8888 

10  13  23.7 

9.9^6 

14  28  59.  xo 

9.0578 

17  16     6.8 

7.353 

5 

12   56   32.22 

1.8913 

10  23  21.7 

9.948 

14  31    2.70 

3.0683 

17  23  25.8 

7.380 

6 

12   58   25.77 

1.8938 

10  33  17.4 

9.gp6 

6 

14  33     6.56 

a.  0666 

17  30  40.4 

7-807 

7 

13    0  19.47 

uBgfii 

10  43  10.7 

10   53      X.Q 

9.868 

1 

14  35  10.69 

S.07XX 

17  37  50.6 

7.133 

8 

13      2    13.33 

1,8990 

9.808 

14  37  15.09 

3.0756 

17  44  56.3 

7.056 

9 

15    4     7.35 

1.9017 

II      2   50.0 

9.786 

9 

14  39  19.76 

3.080X 

17  51  57.4 

6.980 

10 

13    6     1.53 

1.9043 

II    12   35.9 

9.744 

10 

14  41  24.70 

8.0846 

17  58  53.9 

6.903 

II 

13    7  55.87 

X.9071 

II    22    19.3 

9.70a 

XX 

14  43  29.91 

8.0693 

18     5  45.8 

6.886 

la 

13     9  50.38 

1.9x00 

II    32      0.2 

9.698 

X2 

14  45  35.40 

8.0938 

18  12  33.1 

6.747 

13 

13  11  45.07 

X.9X99 

II   41    38.4 

9.6x4 

13 

14  47  41.16 

3.0983 

18  19  15.5 

6.666 

14 

13  13  39-93 

1.9158 

"    51    13.9 

9.570 

14 

14  49  47.20 

8.1089 

18  25  53.2 

6.588 

15 

13  15  34.96 

1.9187 

12     0  46.8 

9.54 

15 

14  51  53.5X 

3.X075 

x8  32  ^6.0 

6.506 

x6 

13  17  30.17 

x,9Si8 

12    XO    16.9 

9.470 

16 

14  54    0.X0 

8.1X84 

18  38  53.9 

6.433 

17 

13  X9  25.57 

1.9348 

12    19   44.2 

9^433 

X7 

14  56    6.97 

8.XI68 

18  45  16.8 

6.34X 

i8 

13  21  21.15 

X.9S79 

12   29      8.7 

9.385 

18 

14  58  14.12 

8.xaxs 

18  51  34.8 

6.858 

X9 

X3  23  16.92 

1.9311 

12   38   30.4 

9.338 

19 

15    0  21.55 

8.1868 

18  57  47.7 

6.X73 

20 

13  25  X2.88 

1.9343 

12  47  49.2 

9.3B8 

20 

15     2  29.26 

8.X308 

19     3  55.5 

6.088 

21 

13  27     9.03 

X.937S 

12  57     5.0 

9*839 

ax 

15     4  37.25 

a.x355 

19    9  58.2 

6.008 

22 

13  29     5.38 

1.9406 

13     6  17.9 

9.IQ0 

aa 

15     6  45.52 

3.1403 

19  15  55.7 

5.9x5 

«3 

131  31     1.92 
Tl 

1.9440 

lURSD 

S.13  X5  27.7 
AY  2. 

0.X3B 

23 

15     8  54.08 
SA 

3.X450 
TURDi 

S.19  21  48.0 
^V  4. 

5.887 

O 

13  32  58.66 

1.9474 

S.13  24  34- S 

9.CBB 

0 

15  IX     2.92 

%X4fl7 

S.19  27  34.9 

5.738 

I 

13  34  55-61 

1.9509 

13  33  38.2 

9.035 

I 

15  13  12.04 

3.X544 

19  33  16.5 

5.648 

2 

13  36  52.77 

X.9543 

13  42  38.7 

8.]^3 

a 

15  15  21.45 

«.X5W 

19  38  52.7 

5.558 

3 

13  38  50.13 

1.9578 

13.  51  36.1 

8.9>9 

3 

15  17  31.15 

8.X640 

19  44  J?3.5 

5.468 

4 

13  40  47.71 

1.9614 

14     0  30.2 

8.875 

4 

15  19  41.13 

8.1687 

19  49  48.8 

5.375 

5 

13  42  45.50 

1.9650 

14     9  21. 1 

8.830 

5 

15  21  51.39 

3.X734 

19  55     8.5 

5.383 

6 

X3  44  43.51 

X.9687 

14  18     8.6 

8.764 

6 

15  24     1.94 

8.178a 

20    0  22.6 

5.188 

7 

13  46  41.74 

i.97«3 

14  26  52.8 

8.708 

7 

15  26  12.77 

8. 1838 

20     5  31.  X 

5.093 

8 

13  48  40.19 

i.97*> 

14  35  33.6 

8.6SI 

8 

15  28  23.88 

8.1876 

20  10  33.8 

4.998 

9 

13  50  38.86 

X.9798 

14  44  10.Q 
X4  52  44.8 

8.503 

9 

15  30  35.28 

3.19^ 

20  15  30.9 

4.90a 

xo 

13  52  37.76 

1.9835 

8.535 

10 

15  32  46.96 

3.197X 

20   20    22.1 

4.804 

XI 

i^  54  36.88 

X.9873 

15     I   15.  X 

8.475 

XI 

15  34  58.93 

8.80X8 

20    25      7.4 

4.707 

X2 

13  56  36.24 

1.99x3 

15     9  41.8 

8.4x5 

12 

15  37  1 1. 18 

9.3065 

20   29   46.9 

4.608 

»3 

13  58  35-83 

x.99sa 

15  18     4-9 

8.355 

13 

15  39  23.71 

3.31X3 

20   34    20.4 

4.508 

M 

14    0  35.66 

X.999X 

15  26  24.4 

8.394 

14 

15  41  36.53 

8.3X59 

20   38   47.9 

4.408 

15 

14     2  35.72 

S.O03O 

15  34  40.2 

8.333 

15 

15  43  49.62 

8.8806 

20  43     9.4 

4.30B 

x6 

14    4  36.02 

t.0071 

15  42  52.2 

8.168 

16 

15  46     3.00 

3.3353 

20  47  24.8 

4.805 

17 

14     6  36.57 

3.0II3 

15  51     0.4 

8.104 

17 

X5  48  16.66 

8.8899 

20  51  34.P 

4.XO8 

xa 

14    8  37.36 

«.oiS3 

15  59     4.7 

8.Q40 

18 

15  50  30.59 

8.8345 

20  55  37.0 

S.998 

19 

14  xo  38.40 

a«ox93 

16     7     5.2 

7.975 

19 

15  52  44.80 

8.8303 

20  59  33.7 

3.893 

20 

14  12  39.68 

3.0334 

x6  15     X.7 

7.909 

20 

15  54  59.29 

8.3438 

21     3  24.2 

3.788 

21 

14  14  41.21 
14  16  43.00 

•.0377 

16  22  54.3 

7.843 

21 

15  57  1405 

8.8483 

21     7     8.3 

3.688 

22 

«.05i9 

x6  30  42.8 

7.775 

22 

15  59  29.09 

8.3539 

21  10  46.0 

3.575 

23 

14  18  45.04 

S.096X 

x6  38  27.3 

7.707 

23 

16     I  44.40 

8.8575 

21    14    X7.3 

3.467 

24 

14  20  47.33 

■.G4Q3 

S.x6  46     7.6 

7.638 

24 

16    3  59.99 

B.868X 

S.2I    17   42.0 

S.358 
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MEAN  tIME. 

THE  MOOM'S  kiGHT  ASCENSION  A,ND  DECUNAtWN. 
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21 
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5 
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6 

16  17  39.11 
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2X 
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6 
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15  10  16.6 

8.554 

10 

9  55  46.42 

1.89x8 

7  21  31.8 

Z0.664 

II 

8  23  39.18 

3.0406 

15     I  41.4 

8.618 

II 

9  57  39.86 

t.8896 

7  10  51.2 

10.668 

12 

8  25  4t.5r 

3.0369 

14  53     2.4 

8.68x 

12 

r   9  59  33.17 

X.8874 

7     0     9.2 

X0.7X3 

13 

8  27  43.61 

3.0333 

14  44  19.7 

8.743 

13 

10     I  26.35 

1.8853 

6  49  25.8 

10.735 

H 

8  29  45.49 

3.0393 

14  35  33-3 

8.803 

14 

10     3  19.40 

X.883X 

6  38  41.0 

X0.758 

15 

8  31  47.13 

3.0334 

14  26  43.3 

8.863 

15 

10     5  12.32 

Z.8809 

6  27  54.9 

X0.779 

16 

8  33  48.54 

3.03X7 

14  17  49.7 

8.983 

16 

10     7     5.  II 

1.8789 

6  17     7.5 

X0.800 

17 

8  35  49.73 

3.0x79 

14     8  52.6 

8.98X 

17 

10     8  57.79 

1.8769 

6     6  18.9 

10.830 

18 

8  37  50.69 

3.OZ43 

13  59  52.0 

9.058 

18 

10  10  50.34 

1.8749 

5  55  29.1 

10. 840 

X9 

8  39  51.43 

3.  0x05 

13  50  48.0 

9.095 

19 

10  12  42.78 

1.8731 

5  44  38.1 

10.859 

20 

8  41  51.95 

3.  0068 

13  41  40.6 

9.151 

20 

10  14  35.11 

1.87x3 

5  33  46.0 

10.877 

21 

8  43  52.25 

3.OO31I 

13  32  29.9 

9.ao6 

21 

10  16  27.32 

1.8693 

5  22  52.9 

X0.893 

22 

8  45  52.3i 

.   «.»95 

13  23  15.9 

9.360 

22 

zo  18  19.43 

1.8676 

5  II  58.8 

X0.9IO 

»3 

8  47  52.19 

z.99Sd 

13  13  58.7 

9.3x3 

23 

zo  20  IX. 43 

x.8658 

5     I     3.7 

10.906 

«4 

8  49  51.84 

t.9924 

N.13     438.4 

9.365 

24 

10  zz    3*3a 

X.8640 

N.  4  50     7.7 

10.941 
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XI. 


GREENWICH  MEAN 

TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 
Ascensioo. 

Diif.for 
X  Minate. 

Declination. 

IXif.for 
iMinnCe. 

Hour. 

Riglit 

AMOttlML 

DifLfor 
1  Minate. 

Declination. 

- 

Diitfor 
z  Minnte. 

SA' 

rURDA 

¥25. 

— 

- 

MONDAY  27* 

h    m       ■ 

B 

•       >        •» 

" 

h 

m       ■ 

s 

9         t          m 

m 

O 

lO   22      3.32 

Z.8640 

N.  4  50    7.7 

Z0.94X 

0 

II 

50.27.20 

1.837D 

S.  3  59  19.2 

ZO.864 

I 

10  23  55-" 

i.wa4 

4  39  10.8 

X0.955 

X 

IX 

52   17.44 

X.8377 

4  10  10.5 

XO.847 

2 

10  25  46.81 

1.8608 

4  28  13. X 

10.968 

2 

II 

54     7.72 

X.8383 

4  21     0.8 

10.899 

3 

10  27  38.41 

1.8393 

4  17  14-6 

X0.982 

3 

IX 

55  58.04 

1.8390 

4  31  50.0 

ZO.81O 

4 

10  29  29.92 

1.8578 

4     6  15.3 

10.994 

4 

XI 

57  48.40 

1.8398 

4  42  38.0 

XO.790 

5 

10  31  21.34 

1.8563 

3  55  15.3 

ZZ.006 

5 

II 

59  38.81 

X.8405 

4  53  24.8 

10.770 

6 

10  33  12.68 

X.8549 

3  44  14-6 

Z1.017 

6 

12 

X  29.26 

1.84x3 

5    4  10.4 

10.750 

7 

10  35     3.93 

1.8535 

3  33  13-3 

zi.oa7 

7 

12 

3  19.76 

i.84ta 

5  14  54.8 

10.708 

8 

10  36  55.10 

I.85M 

3  22  II. 4 

Z1.036 

8 

12 

5  10.32 

1.8431 

5  25  37.8 

10.706 

9 

10  38  46.19 

1.8508 

3  IX     9.0 

Z1.044 

9 

12 

7    0.93 

1.8440 

5  36  19.5 

10.684 

lO 

10  40  37.20 

i.a«6 

3    0    6.1 

11.053 

10 

12 

8  51.60 

1.8451 

5  46  59.9 

10.661 

IX 

10  42  28.14 

1.848* 

2  49     2.7 

Z1.060 

XI 

12 

xo  42.34 

1.8461 

5  57  38.8 

10. 636 

12 

10  44  19.0X 

X.8473 

2  37  58.9 

11.067 

12 

12 

12  33.13 

1.847a 

6     8  16.2 

io.6xa 

13 

10  46     9.81 

Z.8468 

2  26  54.7 

XZ.073 

13 

12 

14  24.00 

X.8483 

6  18  52.2 

10.587 

14 

10  48     0.55 

1.845a 

2   15   50.2 

11.078 

14 

12 

16  14.93 

1.8404 

6  29  26.6 

10.561 

15 

10  49  51.23 

1.8448 

2     4  45-4 

11.083 

15 

12 

18     5-93 

X.8507 

6  39  59.5 

10.535 

i6 

10  51  41.85 

■•843a 

I  53  40.2 

11.087 

16 

12 

19  57.01 

z.85ao 

6  50  30.8 

10.508 

17 

10  53  32.41 

1.8423 

I  42  34-9 

ZZ.089 

17 

12 

21  48.17 

1.8533 

7     I     0.4 

10.480 

i8 

10  55  22.92 

.  X.84X4 

I  31  29.5 

11.09a 

18 

12 

23  39.41 

1.8547 

7  II  28.4 

xo.45a 

19 

10  57  13-38 

Z.8406 

I  20  23.9 

11.094 

19 

12 

25  30.73 

1.8561 

7  21  54.7 

10.433 

20 

10  59     3-79 

x.83g8 

I     9  18.2 

11.095 

20 

12 

27  22.14 

1.8576 

7  32  19.2 

X0.393 

21 

II     0  54-15 

1.8390 

0   58    X2.5 

ZZ.096 

21 

12 

29  13.64 

1.8591 

7  42  41.9 

10. 3^3 

22 

IX     2  44.47 

1.8383 

0  47     6.7 

11.096 

22 

12 

31     5.23 

1.8606 

7  53     2.8 

10.333 

^3 

"     4  34.75 
S 

1.8377 

UNDA\ 

N.  0  36     i.o 
'  26. 

IZ.095 

23 

12 

32  56.91 
Tl 

X.86SI 

JESDA 

S.  8     3  21.9 
Y  28. 

10.  yw 

0 

II     6  24.99 

1.837X 

N,  0  24  55.3 

1Z.094 

0 

12 

34  48.69 

1.8638 

S.  8  13  39.0 

10.969 

I 

IX     8  15.20 

X.8366 

0  13  49.7 

11.09a 

X 

12 

36  40.57 

X.8655 

8  23  54.2 

10.337 

2 

II  10     5.38 

1.8361 

N.  0     2  44.3 

11.088 

2 

12 

38  32.55 

x.867a 

8  34     7.4 

10.303 

3 

II  II  55-53 

1.8357 

S.  0    8  20.9 

11.085 

3 

12 

40  24.63 

1.8689 

8  44  18.6 

10.169 

4 

II  13  45.66 

x.835a 

0  19  25.9 

Z1.083 

4 

12 

42  16.82 

1.8708 

8  54  27.7 

XO.Z35 

5 

II  15  35-76 

1.8348 

0  30  30.7 

11.077 

5 

12 

44     9.12 

1.8787 

9     4  34.8 

XO.X00 

6 

II   17  25.84 

1.8346 

0  41  35.1 

H.071 

6 

12 

46     X.54 

1.8746 

9  14  39.7 

10.063 

7 

II   19  15.91 

1.8344 

0  52  39.2 

11.065 

7 

12 

47  54.07 

1.8764 

9  24  42.4 

zo.oa8 

8 

11  21     5.97 

1.8342 

I     3  42.9 

11.058 

8 

12 

49  46.71 

X.8784 

9  34  43.0 

9.99X 

9 

II  22  56.01 

X.8339 

X  14  46.2 

11.051 

9 

12 

51  39.48 

1.8805 

9  44  41.3 

9-953 

lO 

II  24  46.04 

1.8338 

I  25  49.0 

XX.043 

10 

12 

53  32.37 

1.8835 

9  54  37.3 

9.9x4 

II 

II  26  36.07 

1.8338 

I  36  51-4 

X1.035 

II 

12 

55  25.38 

^.8846 

10     4  31.0 

9.873 

12 

II  28  26.10 

1.8338 

I  47  53-2 

ZZ.035 

12 

12 

57  18.52 

Z.8868 

10  14  22.3 

9.835 

13 

II  30  16.13 

1.8338 

I  58  54.4 

11.0x6 

13 

12 

59  11-79 

1.8889 

10  24  1 1.2 

9.795 

M 

II  32     6.16 

1.8338 

2     9  55.1 

11.005 

14 

13 

I     5.19 

1.891a 

10  33  57.7 

9.754 

15 

II  33  56-19 

1.8339 

2  20  55.0 

X0.993 

15 

13 

2  58.73 

1.8935 

10  43  41.7 

9.7x3 

i6 

II  35  46.23 

1.8341 

2  31  54.3 

XO.983 

16 

13 

4  52.41 

X.8958 

10  53  23.2 

9.670 

17 

II  37  36.28 

1.8343 

2  42  52.9 

XO.970 

17 

13 

6  46.23 

1.898a 

II     3     2. 1 

9.638 

i8 

II  39  26.35 

X.8347 

2  53  50.7 

XO.957 

18 

13 

8  40.19 

1.9005 

II  12  38.6 

9.584 

19 

II  41   16.44 

X.8349 

3     4  47.7 

XO.943 

19 

13 

10  34.29 

1.9029 

II  22  12.3 

9.540 

20 

II  43     6.54 

X.8353 

3  15  43.8 

XO.938 

20 

13 

12  28.54 

X.9054 

II  31  43.4 

9.495 

21 

II  44  56.67 

1.8357 

3  26  39.1 

10.913 

21 

13 

14  22.94 

Z.9079 

II  41   II. 7 

9.449 

22 

II  46  46.82 

I. 8361 

3  37  33-4 

XO.898 

22 

13 

16  17.49 

1.9105 

II  50  37-3 

9.403 

23 

IX  48  37.00 

1.8365 

3  48  26.8 

10.883 

23 

13 

18  12.20 

z.9X3a 

12      0      O.I 

9.3S7 

24 

II  50  27.20 

Z.8370 

S.  3  59  19.2 

ZO.864 

24 

13 

20     7.07 

1.9x58 

S.I2      9    20.1 

9.309 

XII. 
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GREENWICH  MEAN  UME, 


THE  MOON'S  RIGHT  ASCENSION -AND  DECLINATION. 


How. 


RiCbt 
A8C6inioo 


van.  tor 

z  Mjnate. 


pacUnatloa 


DiflF.for 
iMlnnte. 


.  O 

c   ^ 
"  -2 

3 
4 
5 

6 

7 

8 

9 

lO 

II 

12 

13 
14 
15 
i6 

17 

i8 

19 
20 
21 
22 
23 


O 

I 
2 

3 
4 
5 

6 

7 
8 

9 
IQ 
II 
12 
13 
14 
15 
i6 

17 
i8 
19 

20 
21 
22 
23 
»4 


WBDNESPAy  2©; 


[3  26 


14 
14 
14 
H: 
14 
14 
14 
14 
14 
14 
14 
14 
H 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


22 
23 
25 
27 
29 
31 
33 
35 
37 
39 
41 
43 
45 
47 
49 
51 
53 
55 
57 
59 
o 

4 


6 

8 

10 

12 

14 
16 
18 
20 
22 
24 
27 
29 
31 
33 
35 
37 
39 
41 
43 
45 
47 
49 
51 
53 
55 


'.  8 

f     • 

7.07 

1.9158 

S.I 

2.09 

S.9Z84 

57.28 

x.93ia 

52.63 

^9*39 

48.15 

1.9267 

43.83 

1.9885 

39.69 

.  1.93*4 

35.72 

1*9353 

31.92 

i.938t 

28.30 

1.9411 

24.85 

1.9441 

21.59 

i.947« 

18.51 

I.95P3 

15.62 

1.9533 

12.91 

1*9564 

10.39 

1.9597 

8.07 

i.96«9 

5.94 

X.966X 

4.00 

1.9693 

2.26 

i.97a7 

0.72 

1.9760 

59.38 

1-9793 

58.24 

1.9887 

57-30 

X.9861 

S.I 

2.  -9 
2  j8 
2 

2 
2 
2 
3 

3 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
5 


THURSDAY  30. 


56.57 

1.9896 

S.ii 

56.05 

1.9931 

55-74 

1.9966 

55-64 

9.0001 

55-75 

a.  0037 

56.08 

a.0073 

56.62 

a.  0108 

57.38 

a.  0145 

58.36 

2.0x8a 

59-56 

a. 02x8 

l< 

0.98 

a.0255 

2.62 

8.0293 

4.49 

a.0330 

6.58 

a.0368 

8.90 

a. 0406 

11.45 

a.  0444 

14.23 

a.0483 

17.24 

a.  0520 

26.47 

a. 0558 

23.94 

a.  0598 

27.65 

a.  0638 

31.59 

a.  0676 

35^76 

a.0715 

40.17 

».0755 

44.82 

«.o794 

S.i 

37 
45 
53 

I 
8 

16 
24 


6  31 

6  39 

46 

53 


8  16 

8    22 

8  28 


20«Z 
37.? 
51.4 
2.7 
II.O 

16.3 

18.5 

17.6 
13.6 

6.4 

56.0 

42.3 

25.3 

5.0 

41.3 

14.1 

43.5 

9-4 
31.8. 
50.6 

5.7 
17.2 
25.0 
29.0 


29.^ 
25.6 

18.  z 

6.7 

51.3 

31.9 

8.5 
41. o 

9.4 
33.6 

53-6 

9.3 
20.7 
27.8 

30.5 
28.7 
22.5 
11.8 
56.5 
36.7 
12.2 
43-0 
9.1 
30.4 
46.9^ 


9.509 

9.a6x 
9*n3 
9.16s 
9.XIS 
9.063 
9.«li 
8.959 
8.907 
8.853 
8.799 
8.744 
8.689 
8.633 
8.576 
8.5x8 
8.46X 
8.403 
8.S43 
8.a83 
8.a29 
8.Z61 
8.098 
8.095 


7.97« 
7.908 
7.843 
7%777 
7.710 
7.643 
7.576 
7.508 
7r438 
7.368 
7.898 
7.2a6 
7-154 
7.08a 
7.008 
6.933 
6.859 
6.783 
6.707 
6.630 
6.553 
6.474 
6.395 
6.3x5 
«.234 


Ifonr. 


Aiceixsiotf 


Diff.kor: 
i  Minute. 


'  'DecKnatioxi. 


Diff.for 
X  Bfinate. 


-O 
I 

•3: 
4 
5 

6 

7 
8 

9 
10 
ii 
12 
13 
14 
15 
16 

17 
z8 
19 
20 
21 

22. 
23 


55 

57 

59 

2 

4 

6 

8 

10 

12 

14 
16 
18 
20 
23 
25 
27 
29 
31 
33 
35 
38 
40 
42 
44 


FRIDAY  31. 


S.18 
18 
18 
18 
18 
18 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
19 
20 
20 
20 
20 
20 
20 

S.20 


.    • '  ' 

"a 

44.82 

•».o»4. 

49.70 

.   «.o834. 

54.83 

a.0874. 

0.19 

8.09x3. 

5.79 

8>0953 

11.63 

«.0993 

17.71 

•  a.xq3S 

24.03 

t.xo73 

30.59 

-  a.xxx3 

37.39 

8-1X54 

44.44 

8.1x94 

51.72 

8.xa34 

59.25 

a. 1875 

7.02 

8.1315 

15.03 

8.X356 

23.29 

<.1397 

31.79 

a.X437 

40.53 

8.1477 

49.51 

8.XSX8 

58.74 

a.x558 

8.21 

8.X598 

17.91 

a.x63B 

27.86 

a.x^8 

38.05 

a. 17x8 

28  46.9 
34  $8-5 

41  5.2 
47  7.0 
53  3.8 
58  55.6 

4  42.3 

10  23.9 

16  0.4 

21  31.6 

26  57.6 

32  18.3 

37  33.7 

42  43-7 
47  48.3 
52  47.4 
57  41.0 

2  29.  z 

7  II. 6 

iz  48.4 

z6  19.6 

2Q  45.1 

25  4.8 

29  Z8.7 


SATURDAY.  SEPTEMBER  i. 
o  I  Z5  46  48.47  I    a.1758  |S.2o  33  26.8 


6.Q4 
6.153 
6.071 
5.988 
5.905 
5. 881 
5.736 
5.65X 
5.564 
5.477 
5.389 
5.3OX 

5.axa 
5.xaa 
5.031 
4*939 
4.848 

4.755 
4.66X 
4.567 
4.473 
4.377 
4.a8o 
4.183 


4.086 


PHASES  OF  THE  MOON. 


d     h     xn 

3)  First  Quarter     .     .    August  3    4  45.6 

O  Full  Moon      ......  10    9  29.9 

(t  Last  Quarter      .....  16  J53  46.3 

0  New  MooQ 24  15  52.6 


(t     Perigee August     11  23.1 

(t     Apogee      .     .     .     .     .     .     .     ,     27  10.5 
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XIII. 


GRE 

,ENW 

IGtt  MEAN  TI 
AR  DISTANCES. 

ME. 

LUN 

Name  and  Direcdoo 

NooiL 

P.L. 
of 

ni>^ 

P.L. 

of 

Yin. 

P.L. 
of 

IX^ 

P.L. 
of 

1^ 

of  Object 

CHS. 

DiflE. 

tMff. 

Dtff. 

•      »      • 

•                    m 

0         *         w 

•          »          tr 

I 

Sun 

W. 

65  53     I 

34^ 

67  14  ai 

344« 

68  35  45 

S44t 

69  57  13 

3438 

JUP!TBR 

&. 

46  41  X3 

3075 

45  t2  33 

d&n 

43  43  50 

3069 

42  15     2 

3065 

Antai^ 

E. 

53  3^  30 

3090 

52  ki     8 

3088 

50  4a  44 

3085 

49  14  16 

30B9 

Satukn 

E. 

74  47  4i 

3051 

73  k8  13 

3049 

71  49     I 

3045 

70  19  44 

3049 

a  AquilsB 

E. 

105  48  49 

3«a 

1O4  ^9  II 

3533 

103     9  a3 

3594 

101  49  35 

35X4 

t 

Sun 

W. 

76  46     2 

3408 

78     8     9 

34« 

79  30  a4 

3393 

80    S2    48 

3385 

Antares 

E. 

41  50  53 

306s 

40  ai  57 

3058 

38  52  56 

3059 

37  23  48 

3047 

Saturn 

E. 

6a  51  57 

3014 

61  aa    3 

3006 

59  52     0 

3001 

58  21  49 

9993 

a  Aquilae 

E. 

95     7    € 

3478 

93  46  11 

34«3 

92  2S     6 

3454 

91     3  51 

3446 

3 

Sun 

W. 

87  47  25 

3336 

89  xo  55 

33*3 

90  34  38 

3313 

9«  58  34 

3300 

Spi'ca 

W. 

15  58  56 

agBs 

tj  ig  a8 

a«3 

19     b  15 

■959 

20  31   19 

9946 

Antares 

E. 

29  56  33 

30W 

a8  a6  47 

3018 

26  56  56 

3013 

2S  26  38 

foio 

Saturn 

E. 

50  48  ao 

3950 

49  17     4 

9939 

47  45  34 

9998 

46  13  51 

9916 

aAquils 

E. 

84  15  aa 

3408 

82  53  14 

3400 

81  30  s8 

3393 

80     8  34 

3386 

Fomalhaut 

E. 

III  17  46 

3510 

109  57  33 

3489 

ro8  36  S7 

S470 

107  IS  59 

3449 

4 

Sun 

W. 

99    a    0 

3*34 

100  27  a9 

3ti9 

loi  53  16 

3«H 

103  19  ao 

3189 

Spica 

W. 

a8  10  55 

a877 

29  43  43 

fllfrz 

31   16  so 

«48 

32  50  15 

9833 

Saturn 

E. 

38  31  3a 

2855 

36  58  16 

2S42 

35  24  43 

«B38 

33  50  52 

98X4 

a  Aquilae 

E. 

73  14  36 

3355 

71  51  a8 

3350 

70  28  15 

3345 

69     4  s6 

3349 

Fomalhaut 

E. 

TOO  as  38 

3355 

99     2  30 

3338 

97  39     2 

3319 

96  IS  13 

3309 

a  Pegasi 

E. 

lao     5  II 

30S« 

118  36     7 

3036 

117     6  39 

30x7 

"5  36  47 

999B 

5 

Sun 

W. 

110  34  as 

S107 

112     a  a6 

3090 

113  30  48 

3073 

"4  59  31 

3055 

Spica 

W. 

40  4a  ao 

8755 

42  17  47 

9738 

43  53  37 

2791 

45  29  49 

9704 

Saturn 

E. 

as  56  49 

2738 

24  ii     0 

•j« 

22  44  50 

•707 

21     8  19 

969X 

a  Aquilaft 

E. 

6a    7  36 

3336 

60  44     6 

3339 

59  20  40 

3343 

57  57  18 

3349 

Fomalhaut 

E. 

89  II  15 

3MI 

87  45  31 

3»5 

86  19  a8 

3190 

84  53     7 

3176 

a  Pegasi 

E. 

108    I  35 

2909 

106   29   22 

a«85 

ro4  56  44 

9666 

103  33  4a 

9843 

6 

Sun 

W. 

laa  a8  39 

9964 

123  59  37 

me 

125  30  s8 

«997 

137    3  42 

i909 

Spica 

W. 

53  36  34 

7617 

55  15     6 

9599 

56  54     3 

tS8o 

58  33  25 

9569 

Jupiter 

W. 

M  53     7 

2640 

16  31     7 

9618 

18     9  37 

9597 

19  48  36 

9577 

a  Aquilae 

E. 

51     a  55 

3413 

49  40  53 

3435 

48  t9  16 

346X 

46  58     8 

3493 

Fomalhaut 

E. 

77  37  18 

3ix« 

76     9  33 

3T01 

74  41  15 

909X 

73  12  S5 

3069 

a  Pegasi 

E. 

95  32  30 

2755 

93  57     3 

9737 

9a  ai  la 

97X8 

90  44  55 

9701 

7 

Spica 

W. 

66  56  30 

a47a 

68  38  23 

9454 

70  ao  41 

9436 

72     3  2S 

9418 

Jupiter 

W. 

a8  10     4 

2484 

29  51  40 

9465 

31  33  42 

•447 

33  16  10 

9499 

Antares 

W. 

ai  so  32 

as6o 

a3  30  aa 

9539 

2s  10  51 

•505 

26  51  57 

9480 

Fomalhaut 

E. 

65  48  58 

3055 

64  19  53 

3055 

6a  So  48 

5055 

61  21  43 

3057 

a  Pegasi 

E. 

82  37  38 

a6i3 

80  59    0 

9596 

79  ao    0 

8s8o 

77  40  37 

9564 

8 

Spica 

W. 

80  43  aa 

2331 

8a  a8  36 

9315 

84  14  14 

9999 

86     0  16 

9983 

Jupiter 

W. 

41  54  49 

a34a 

43  39  47 

9395 

45  2S  10 

9309 

47  10  s6 

9993 

Antares 

w. 

35  25  59 

S368 

37  10  19 

9349 

38  55     7 

9330 

40  40  23 

93x9 

Saturn 

W. 

14  15     7 

«3a5 

16     0  30 

9307 

17  46  19 

9289 

19  32  34 

9979 

Fomalhaut 

E. 

53  58  13 

3"3 

52  30  19 

3t3S 

SI     2  so 

3x59 

49  35  52 

3X9X 

a  Pegasi 

E. 

69  18  30 

3493 

67  37     7 

3480 

65  S5  26 

9468 

64  13  a8 

9458 

a  Arietis 

E. 

iia  17     6 

a369 

no  3a  47 

9353 

108  48     4 

9336 

107     a  56 

9319 

XIV. 
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GRE 

ENWICH  MEA 

LUNAR  DISTAN( 

N  TIME. 

:es. 

% 

Name  and  Dirtction 

Mi(]night 

P.L. 
of 

xv- 

P-L. 
of 

XVUlh. 

P.L 
of 

XXIb. 

P.U 

of 

^ 

of  Object. 

Diff. 

Daff. 

DiflE. 

Piff, 

O                »               W 

•                   m 

•      f      - 

e          t         m 

I 

Sun 

W. 

71  18  46 

3433 

72    40    25 

34*8 

74      2    XO 

MM 

75  24     2 

3415 

Jupiter 

E. 

40  46     9 

3061 

39  17  12 

3056 

37  48    9 

aP5x 

36  19   0 

3046 

Antares 

E. 

47  45  44 

3079 

46  17     9 

3075 

44  48  29 

3P7X 

43  19  44 

3066 

Saturn 

E. 

68  50  23 

3037 

67  20  56 

3033 

65  51  23 

3037 

64  21  44 

3031 

a  Aquilae 

E. 

100  29  16 

3506 

99     8  58 

3497 

97  48  30 

3488 

96  27  53 

3480 

2 

Sun 

W. 

82  15  22 

337« 

83  38     6 

5366 

85     1     I 

3356 

86  24     7 

S346 

Antares 

E. 

35  54  34 

3043 

34  25  14 

3037 

32  55  47 

3031 

31  26  13 

3036 

Saturn 

E. 

56  51  28 

986 

55  20  58 

^977 

53  50  17 

«968 

52  19  24 

3959 

o  Aquilae 

E. 

89  42  26 

3438 

88  20  53 

343X 

86  59  12 

3433 

85  37  21 

3415 

3  1  Sun 

w. 

93  22  45 

3388 

94  47  10 

3375 

96  II  51 

33^ 

9.7  36  47 

3347 

;  Spica 

W. 

22     2  39 

2933 

23  34  17 

3919 

25     6  12 

3905 

26  38  25 

389X 

i  Antares 

E. 

23  56  58 

30ZX 

22  26  59 

30x1 

20  57     I 

yiio 

19  27     0 

3011 

{  Saturn 

E. 

44  41  53 

2905 

43     9  41 

3893 

41  37  14 

388z 

40     4  31 

3869 

1  a  Aquilae 

E. 

78  46     I 

3379 

77  23  20 

3373 

76    P  33 

S366 

74  37  38 

3360 

'  Fom^lhaut 

E. 

105  54  38 

3431 

104  32  56 

34" 

103  XO  51 

3393 

loi  48  25 

3373 

4 

Sun 

W. 

104  45  42 

3x73 

106  12  23 

3157 

107  39  24 

3141 

IQ9     6  44 

3134 

Spic* 

W. 

34  24     0 

a8i8 

35  58     4 

3803 

37  32  29 

37»7 

39     7  H 

3771 

Saturn 

E. 

32  16  42 

8799 

30  42  13 

3785 

29     7  25 

3769 

27  32  17 

«754 

a  Aquilae 

E. 

67  41  33 

3339 

66  18     7 

3337 

64  54  38 

3S35 

63  31     7 

3335 

Fomalhaut 

E. 

94  51     4 

3386 

93  26  36 

3369 

92     X  48 

3^3 

90  36  41 

3337 

a  Pegasi 

E. 

114     6  32 

2979 

"2  35  53 

396x 

III     4  51 

«»43 

109,  ?3  25 

3933 

5 

Sun 

W. 

I 16  28  36 

3037 

"7  58     3 

3018 

"9  27  53 

3001 

120  $8     5 

3983 

Spica 

w. 

47     6  24 

a687 

48  43  21 

3670 

50  20  41 

a«53 

51  58  25 

3(i34 

Saturn 

E. 

19  31  27 

1675 

17  54  13 

3637 

16  16  36 

36(3 

14  38  38 

3636 

a  Aquilae 

E. 

56  34     2 

3356 

55  10  55 

3366 

53  48     0 

3379 

52  25  19 

3393 

Fomalhs^ut 

E. 

83  26  29 

3x63 

81  59  35 

3149 

80  32  25 

3x36 

79     4  59 

3x34 

a  Pegasi 

E. 

loi  50  16 

sSag 

100.  16  26 

2810 

98  42  12 

a»3 

97     7  33 

8773 

6 

Sun 

W. 

128  34  50 

889Z 

130     7  21 

.     8873 

131  40  i6 

3«64 

X33  13  34 

3835 

Spica 

W. 

60  13  12 

3544 

61  53  24 

3537 

63  34     0 

3508 

65  15     2 

3489 

Jupiter 

W. 

21    28      2 

>S59 

23     7  53 

3540 

24  48  IP 

Vai 

26  28  54 

3508 

a  Aquilae 

E. 

45  37  36 

3531 

44  17  4^ 

3574 

42  58  43 

3fi«5 

4X  40  36 

3683 

Fomalhaut 

E. 

71  44  24 

3075 

70  15  44 

3068 

68  46  55 

3063 

67  17  59 

3058 

a  Pegasi 

E- 

89     8  16 

8683 

87  31  12 

3664 

85  53  44 

>H7 

84  15  53 

3639 

7 

Spica 

W. 

75  46  34 

24OX 

75^  30     8 

3383 

77  14     8 
38  26     6 

aafis 

78  58  33 

3348 

Jupiter 

W. 

34  59     3 

841X 

36  42  22 

3394 

3376 

40  10  15 

3359 

Antares 

W. 

28  33  39 

3455 

30  15  &6 

3431 

31  58  47 

ai^o 

33  42     8 

3389 

Fomalhaut 

E. 

59  52  41 

3063 

58  23  46 

3071 

56  55     I 

9081 

55  26  28 

3096 

a  Pegasi 

E. 

76     0  53 

3548 

74  20  47 

3534 

72  40  21 

3530 

70  59  35 

3306 

8 

Spica 

W. 

87  46  41 

8367 

89  33  29 

nsi 

91  20  39 

3^37 

93     8  12 

8233 

Jupiter 

W. 

48  57     6 

3377 

50  43  39 

3363 

52  30  34 

M47 

54  17  52 

3333 

Antares 

W. 

42  26     5 

3394 

44  12  13 

3377 

45  58  46 

3360 

47  45  44 

«45 

Saturn 

W. 

21   19  14 

3357 

23     6  17 

3343 

24  53  42 

3337 

26  41  30 

88^ 

Fomalhaut 

E. 

48     9  32 

3337 

46  43  55 

3370 

45  19     9 

3331 

43  55  22 

3380 

a  Pegasi 

E. 

62  31   16 

3448 

60  48  50 

3440 

59     6  12 

3433 

57  23  23 

8436 

a  Arietis 

E. 

105  17  24 

3302 

103  31  28 

3387 

loi  45     9 

3371 

99  58  27 

8357 
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XV 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.  L 

P.L. 

P.L. 

P.L. 

Name  and  Direction 

Noon. 

of 

Illh. 

of 

Vlh. 

of 

IXh. 

of      ' 

r 

of  Object. 

Diff. 

Diff. 

DifE. 

Die. 

e         1         1* 

e         f        0 

e         f        tt 

•       t       i» 

9 

Jupiter 

W. 

56     5  30 

33X8 

57  53  30 

3304 

59  41  51 

3x93 

61    30  31 

3Z80 

Antares 

W. 

49  33     5 

3330 

51  20  48 

3315 

53     8  53 

3301 

54  57  19 

3x87 

Saturn 

w. 

28  29  40 

3198 

30  18  II 

3x84 

32     7     3 

3X7X 

33  56  14 

3x58 

Fomalhaut 

E. 

42  32  43 

3449 

41   II  22 

3531 

39  51  32 

36*4 

38  i3  24 

3735 

a  Arietis 

E. 

98  II  23 

M43 

96  23  59 

3339 

94  36  14 

33X4 

92  48     8 

3303 

lO 

Jupiter 

W. 

70  38  12 

3X36 

72  28  32 

31X7 

74  19     5 

8X09 

76     9  51 

3x00 

Antares 

W. 

64     4  15 

3130 

65  54  28 

3X30 

67  44  56 

3XIZ 

69  35  38 

3x03 

Saturn 

W. 

43     6  40 

3x04 

44  57  33 

3094 

46  48  41 

3086 

48  40     2 

3079 

Fomalhaut 

E. 

3a  37  40 

463a 

31  35  43 

4933 

30  37  46 

537X 

29  44  17 

5683 

a  Arietis 

E. 

83  43  18 

3x49 

81  53  34 

3X40 

80     3  36 

3x33 

78  13  26 

3ZS4 

Aldebaran 

E. 

116  47  19 

3x38 

114  57  18 

3X38 

"3     7     I 

3ZX9 

III  16  30 

sxxx 

II 

Jupiter 

W. 

85  26  25 

907X 

87  18     8 

3067 

89     9  58 

3064 

91     I  52 

3068 

Antares 

W. 

7S  51  55 

80  43  37 

3069 

82  35  24 

3065 

84  27  17. 

3063 

Saturn 

W. 

57  59  24 

3050 

59  51  41 

3045 

61  44     5 

3043 

63  36  34 

3039 

a  Aquilae 

W. 

34  52  42 

3753 

36     8  33 

3598 

37  27     9 

3468 

38  48     9 

3351 

a  Arietis 

E. 

69     0     8 

3099 

67     9     7 

3096 

65  18     2 

3094 

63  26  54 

3094 

Aldebaran 

E. 

102     I     6 

3079 

100     9  34 

«>75 

98  17  56 

3073 

96  26  13 

3068 

Venus 

E. 

133  38  30 

8193 

131  49  50 

3187 

130     I     3 

3x84 

128  12  12 

3X83 

12 

Jupiter 

W. 

100  22     0 

3060 

102  14     I 

S063 

104     6     0 

3064 

105  57  55 

3067 

Saturn 

W. 

72  59  35 

3038 

74  52  II 

•    »39 

76  44  45 

3041 

78  37  16 

3044 

aAquUae 

W. 

4^     I  33 

396X 

47  32  35 

3908 

49     4  44 

3863 

50  37  50 

3833 

a  Arietis 

E. 

54  II   18 

3X0Z 

52  20  21 

3103 

50  29  30 

3XXX 

48  38  48 

31 17 

Aldebaran 

E. 

87     6  56 

3066 

85  15    4 

3068 

83  23  15 

3070 

81  31  29 

3073 

Venus 

E. 

119     7  27 

3X83 

117  18  32 

3x80 

115  29  41 

3180 

113  40  54 

3180 

Pollux 

E. 

128  47  18 

3x57 

126  57  46 

3x53 

125     8     8 

3X5X 

123  18  26 

3x49 

13 

Saturn 

W. 

87  58  23 

3066 

89  50  14 

«>73 

91  41  55 

3079 

93  33  26 

3087 

Aldebaran 

E. 

72  14     7 

3097 

70  23     3 

3104 

68  32  10 

3XXX 

66  41  28 

3XX9 

Venus 

E. 

104  38  34 

33X8 

102  50  33 

333S 

loi     2  42 

«33 

99  15     3 

3341 

Pollux 

E. 

114     9  52 

3157 

112  20  19 

sx6x 

no  30  53 

3x66 

108  41  34 

3X7X 

H 

Saturn 

W. 

102  47  52 

3Z3X 

104  38     4 

3x43 

106  27  59 

3x53 

108  17  39 

8Z63 

Fomalhaut 

W. 

45  58  15 

3131 

47  25  47 

3084 

48  54  16 

3043 

50  23  34 

9008 

Aldebaran 

E. 

57  31   17 

3x67 

55  42     0 

ai79 

53  53     I 

3X9X 

52     4   19 

S303 

Venus 

E. 

90  20     8 

3390 

88  33  54 

3303 

86  47  57 

33x3 

85     2  16 

8335 

Pollux 

E. 

99  37  27 

33X0 

97  49  15 

33x9 

96     I   16 

3339 

94  13  32 

3339 

Sun 

E. 

129  26  54 

M59 

127  44  43 

8469 

126     2  46 

3480 

124  21     4 

349X 

15 

Saturn 

W. 

117  21  49 

3331 

"9     9  45 

«33 

120  57  23 
61     4    0 

8346 

122  44  42 

«59 

Fomalhaut 

W. 

57  59     6 

9899 

59  31  26 

3888 

3878 

62  36  47 

387X 

Aldebaran 

E. 

43     5  40 

3373 

41   18  59 

3388 

39  32  42 

a304 

37  46  48 

3331 

Venus 

E. 

76  18  24 

3589 

74  34  34 

3404 

72  51     5 

3417 

71     7  55 

343X 

Pollux 

E. 

85  18  56 

3398 

83  32  54 

33XX 

81  47  II 

3334 

80     1  47 

8338 

Sun 

E. 

115  56  30 

3550 

114  16  26 

3963 

112  36  39 

8575 

no  57  10 

8589 

i6 

Fomalhaut 

W. 

70  22     7 

3864 

71  55  12 

3866 

73  28  14 

3870 

75     I  XI 

3876 

Venus 

E. 

62  37  10 

3504 

60  56     3 

3530 

59  15  17 

8535 

57  34  52 

3550 

Pollux 

E. 

71   19  52 

34x0 

69  36  32 

3436 

67  53  34 

8441 

66  10  57 

8457 

Sun 

E. 

102  44  26 

3658 

loi     6  50 

a673 

99  29  34 

3687 

97  52  37 

3708 

1 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Il 

P.  L. 

P.L. 

P.L 

P.L 

Namto  and  Direction     1 

Midnight 

of 

XVh. 

of 

XVIIIh. 

of 

XXIh. 

of 

1^ 

of  Object. 

Diff. 

DiiE. 

DiiE. 

Diff. 

»          t          m 

0         »         m 

•       »       i» 

•          »          m 

9 

Jupiter 

W. 

63   19  29 

ai68 

65     8  45 

8X57 

66  58   18 

8X46 

«8  48     7 

8x36 

Antares 

W. 

56  46     6 

ai74 

58  35  12 

3x63 

60  24  35 

3x51 

62  14  17 

8x40 

Saturn 

w. 

35  45  45 

2x46 

37  35  34 

8X35 

39  25  39 

3X84 

41  16     2 

8XX4 

Fomalhaut 

E. 

37  17  14 

3860 

36     3  14 

40x3 

34  51  46 

4x87 

33  43     8 

4393 

a  Arietis 

E. 

90  59  44 

axgo 

89  II     2 

3179 

87  22     3 

8X69 

85  32  48 

8x59 

lO 

Jupiter 

W. 

78     0  50 

ao94 

79  51  59 

3087 

81  43  19 

3o6x 

83  34  48 

8075 

Antares 

W. 

71  26  32 

9096 

73  17  38 

3069 

75     8  54 

8063 

77     0  20 

8077 

Saturn 

W. 

50  31  34 

2073 

52  23  17 

8065 

54  15  II 

3059 

56     7  14 

8054 

Fomalhaut 

E. 

28  55  39 

6x88 

28  12  20 

6807 

27  34  47 

7SS3 

27     3  27 

8640 

a  Arietis 

E. 

70  23     4 

2118 

74  32  33 

2XX3 

72  41  51 

3x07 

70  51     3 

8103 

Aldebaran 

E. 

109  25  47 

2103 

107  34  52 

3096 

105  43  46 

3069 

103  52  30 

8084 

II 

Jupiter 

W. 

92  53  50 

9061 

94  45  50 

3059 

96  37  53 

8058 

98  29  57 

•059 

Antares 

W. 

86  19  14 

3061 

88  II   14 

3059 

90     3  16 

3059 

91  55  18 

9059 

Saturn 

W. 

65  29     7 

ao37 

67  21  43 

8035 

69  14  21 

8O35 

71     6  59 

9037 

a  Aquilae 

W. 

40  II  21 

3853 

41  36  28 

3x64 

43     3  20 

3087 

44  31  45 

3oao 

a  Arietis 

E. 

61  35  45 

ao94 

59  44  36 

3094 

57  53  27 

9096 

56     2  21 

8098 

Aldebaran 

E. 

94  34  25 

9066 

92  42  34 

3066 

90  50  42 

8065 

88  58  49 

•085 

Venus 

E. 

126  23  17 

3x80 

124  34  20 

3x80 

122  45  22 

9x80 

120  56  24 

9x80 

12 

Jupiter 

W. 

107  49  46 

3070 

109  41  31 

3074 

III  33  10 

9079 

113  24  42 

8084 

Saturn 

W. 

80  29  42 

3048 

82  22     2 

905a 

84  14  16 

90S6 

86     6  23 

flo6x 

a  Aquile 

W. 

52  II  49 

3788 

53  46  33 

8757 

55  21  57 

8731 

56  57  55 

9706 

a  Arietis 

E. 

46  48  15 

3X35 

44  57  54 

3X34 

43     7  46 

8145 

41  17  55 

8X55 

Aldebaran 

E. 

79  39  47 

3076 

77  48  II 

308x 

75  56  42 

9086 

74     5  20 

ao9x 

Venus 

E. 

III  52  II 

3194 

"o     3  35 

8X99 

108  15     7 

3904 

106  26  46 

83XO 

Pollux 

E. 

121  a8  41 

3X48 

119  38  55 

8149 

117  49  II 

9X5X 

115  59  30 

8I53 

13 

Saturn 

W. 

95  24  45 

M95 

97  15  52 

3x04 

99     6  45 

3XX3 

100  57  25 

3X81 

Aldebaran 

E. 

64  50  58 

3X38 

63     0  41 

3x37 

61  10  38 

8X47 

59  20  50 

8X57 

Venus 

E. 

97  27  36 

3350 

95  40  22 

3960 

93  53  23 

8369 

92     6  38 

8379 

Pollux 

E. 

106  52  23 

3X78 

105     3  22 

3x85 

103  14  32 

8X93 

loi  25  53 

830X 

H 

Saturn 

W. 

no     7     4 

3X74 

III  56  II 

3x85 

"3  45     I 

3x96 

"5  33  34 

8906 

Fomalhaut 

W. 

51  53  37 

a979 

53  24  16 

8954 

54  55  27 

8938 

56  27     5 

99x4 

Aldebaran 

E. 

50  15  56 

33X6 

48  27  52 

8339 

46  40    7 

8843 

44  52  43 

8857 

Venus 

E. 

83  16  53 

3337 

81  31  48 

3350 

79  47     2 

83^ 

78     2  34 

•375 

Pollux 

E. 

92  26     3 

3330 

90  38  50 

3968 

88  51  55 

8374 

87     5  17 

9385 

Sun 

E. 

122   39    38 

8303 

120  58  27 

3513 

119  17  31 

8585 

117  36  52 

«537 

15 

Saturn 

W. 

124   31    42 

3873 

126  18  23 

3985 

128     4  44 

8999 

129  50  45 

93x1 

Fomalhaut 

W. 

64     9  43 

3866 

65  42  45 

3863 

67  15  51 

8B68 

68  48  59 

9868 

Aldebaran 

E. 

36     I  19 

2339 

34  16  16 

8357 

32  31  40 

8378 

30  47  34 

S400 

Venus 

E. 

69  25     5 

8446 

67  42  36 

3460 

66    0  27 

8475 

64  18  38 

8489 

Pollux 

E. 

78  16  43 

8352 

76  31  59 

3366 

74  47  36 

8380 

73     3  33 

8396 

Sun 

E. 

109  18     0 

3608 

107  39     8 

96x6 

106    0  36 

3630 

104   22   22 

9643 

i6 

Fomalhaut 

W. 

76  34     0 

3883 

78     6  41 

3890 

79  39  13 

8898 

81  II  35 

9907 

Venus 

E. 

55  54  48 

8565 

54  15     5 

3580 

52  35  43 

8595 

50  56  41 

96X0 

Pollux 

E. 

64  28  43 

8473 

62  46  52 

8489 

61     5  23 

S509 

59  24  17 

3533 

Sun 

E. 

96  16     0 

37x6 

94  39  42 

8731 

93     3  43 

8745 

91  28     3 

8760 
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XVII. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

- 

Name  and  Direction 
of  ObjecL 

Noon. 

of 
Dift 

IIIIl. 

P.L. 

of 

Dift 

Vlh. 

P.I. 

of 

Diff. 

IXh. 

P.I. 

of 

Dilt 

•          »          n 

•                    m 

•            » 

0                    m 

17 

Fomalhs^ut 
Venus 
Pollux 
Sun 

W. 
E. 
E. 
E. 

82  43  45 
49  17  59 
57  43  35 
89  52  43 

99x6 
a69s 

3340 
a775 

84  15  43 
47  39  38 
56     3  17 
88  17  42 

9917 
9640 
a557 
9788 

85  47  27 
46     I  38 
54  23  23 

86  42  59 

«30 
>«55 

8574 
«B03 

87  18  57 
44  23  57 
52  43  53 
85     8  36 

■950 
9670 
3393 
98x8 

i8 

aArietis 
Venus 
Pollux 
Sun 

W. 
E. 
E. 
E. 

32  47  52 
36  20  37 

44  32  53 
77  21  18 

S663 

8744 
t69a 
a889 

34  25  22 
34  44  55 
42  56     3 
75  48  45 

9667 
2759 
1715 
9903 

36     2  46 
33     9  33 
41   19  43 
74  16  30 

9fi7X 

«773 
2738 

37  40     5 

31  34  30 
39  43  53 
72  44  32 

a675 
9788 
9769 
9931 

19 

a  Arietis 
Sun 

w. 

E. 

45  44  40 
65     9     0 

«97 

47  21     6 
63  38  43 

97x9 
3009 

48  57  21 
62     8  42 

w 

3W3 

50  33  25 

60  38  58 

«735 
3Q36 

20 

0  Arietis 
Aldebaran 

Sun 

W. 
W. 
E. 

58  30  59 
25  30  53 
53  14     7 

^778 
2830 
3097 

60     5  56 
27     4  41 
51  45  54 

8787 
9830 
3x09 

61  40  41 
28  38  28 
50  17  55 

9795 

9031 

3xax 

63  15  15 
30  12  i6 
48  50  XI 

9804 
■83a 
3x33 

21 

a  Arietis 
Aldebaran 

Sun 

w. 

W. 
E. 

71     5  22 
38     0  II 
41  35     7 

S846 
2836 
3x93 

72  38  50 

39  33  26 

40  8  49 

«854. 
9861 
3904 

74  12     8 
41     6  36 
38  42  45 

9869 

»867 
38X6 

75  45  16 
42  39  37 
37  16  55 

•B69 

«B73 

3998 

22 

Aldebaran 

Mars 

Sun 

W. 
W. 
E. 

50  22  44 
21   14  39 
30  II  29 

9905 

3144 
3*94 

51  54  57 
22  41  55 
28  47  II 

99x0 
3x48 
3309 

53  27     3 
24     9     6 
27  23  10 

«I7 
3153 
33>5 

54  5ft    0 
25  36   12 
25  59  28 

•9S4 

3157 
3343 

26 

Sun 

Spica 

Jupiter 

W. 
E. 
E. 

15  31  44 
34  59  23 
74  48  56 

364s 
3086 

16  49  30 
33  30  24 
73  20  29 

3690 
3063 
3089 

18     7  43 
32     I  29 
71  52     6 

3396 
3066 
3093 

19  26  23 
30  32  38 
70  23  47 

3578 
3069 

3095 

27 

Sun 

Jupiter 

Saturn 

W. 
E. 

E. 

26     3  18 
63     3     4 

89     8     7 

3530 
3x08 
3073 

27  23  10 
61  35     4 
87  39  24 

35*5 
3x09 
3074 

28  43     8 
60     7     6 
86  lo  43 

S5«i 

3X10 

3C>75 

30     3  10 
58  39     9 
84  42     3 

35V 

3119 

3077 

28 

Sun 

Jupiter 
Antares 
Saturn 

W. 
E. 
E. 
E. 

36  44  20 
51   19  43 
56  58     7 
77  19     2 

3499 
3x14 
3x09 
3079 

38     4  45 
49  5X  51 
55  30    0 
75  50  27 

3496 
3x14 
3x03 
3078 

39  25  14 
48  23  59 
54     I  54 
74  21  51 

349s 
3x13 
3x03 
3077 

40  45  47 
46  56     6 
52  33  48 
72  53  14 

3489 

3x02 
3076 

»9 

Sun 

Jupiter 
Antares 
Saturn 

W. 
E. 
E. 
E. 

47  29  30 
39  36  13 
45  13     8 
65  29  41 

3470 
3x03 
3098 
3067 

48  50  28 
38     8     6 

43  44  56 
64    0  51 

3465 
3x00 
3097 
3063 

50  II  31 
36  39  56 
42  16  43 
62  31  56 

3460 
3096 
3096 
3P6o 

51  32  40 
35  II  42 
40  48  28 
61     2  57 

3455 
9099 
3094 
3056 

30 

Sun 

Jupiter 
Antares 
Saturn 

W. 
E. 
E. 
E. 

58  19  57 
27  49  15 
33  26  36 
53  36  46 

3434 
3068 
3084 
303a 

59  41  46 
26  20  27 
31  58     7 
52     7  13 

3416 
3063 
3083 
3096 

61     3  44 
24  51  33 
30  29  37 
50  37  33 

3409 
3P57 
3P8i 
3019 

62  25  50 
23  22  31 
29     I     4 
49     7  44 

3400 
3050 
3080 
30x3 

31 

Sun 
Spica 
Saturn 
Fomalhaut 

W. 
W. 
E. 
E. 

69  18  48 

24  26     7 

41  36  24 

103  52  45 

3355 
8979 
2973 
3471 

70  41  56 

25  56  46 

40     5  37 

102  31  48 

3344 
3969 

2964 
3455 

72     5  17 

27  27  37 

38  34  39 

loi  10  33 

3333 
9959 
•954 
3440 

73  28  50 
28  58  41 
37     3  28 
99  49     2 

S3ai 
9948 
9944 
3486 
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GREENVSTICH  MEAN  TIME. 

LUNAR  DISTANCES. 

^^  '     Name  and  Direcdon 
1  ^  1              of  Object. 

1^ 

Midnight. 

P.L. 

of 
Diflf. 

XVh. 

P.L. 

of 

Diff. 

XVIIIh. 

P.L. 

of 

Diflf. 

XXIh. 

P.L. 

of 
DiflE. 

1 

e          •         m 

0          r         m 

0       f       - 

e         »         m 

17 

Fomalhaut 
Venus 
Pollux 
Sun 

W. 
E. 
E. 
E. 

88  50  12 
42  46  37 
51     4  49 
83  34  31 

3963 
a685 
9613 
a83a 

90   21    II 

41     9  37 
49  26  10 
82     0  45 

a97« 
2701 
2632 
a847 

91  51   54 
39  32  58 
47  47  58 
80  27  x8 

2990 

2715 
26SX 
286X 

93  22  19 

37  56  38 
46  10  12 
78  54     9 

3005 
2729 
267X 

a875 

i8 

a  Arietis 

Venus 

Pollux 

Sun 

W. 
E. 
E. 
E. 

39  17  x8 
29  59  46 
38     8  35 
71   12  52 

a68x 
0802 
2788 
2944 

40  54  22 
28  25  21 

36  33  5X 
69  41  29 

2688 
2817 
28x6 
9938 

42  31  17 
26  51   15 

34  59  44 
68  10  23 

3693 

283X 
8843 
2970 

44     8     4 
25  17  28 
33  26  15 
66  39  33 

2703 
•845 
2876 
2984 

19 

a  Arietis 

Sun 

W. 
E. 

52     9  18 
59     9  30 

8743 
3047 

53  45     I 
57  40  16 

2752 
306D 

55  20  32 

56  IX   18 

276Z 
3073 

56  55  51 
54  42  35 

2769 
3085 

2o     a  Arietis 
Aldebaran 
Sun 

W. 
W. 
E. 

64  49  38 
31  46     3 
47  22  42 

28x2 
2836 
3145 

66  23  50 
33  19  43 
45  55  27 

2820 
2840 
3x57 

67  57  52 
34  53  19 
44  28  26 

2829 
a845 
3x69 

69  31  42 
36  26  48 

43     I  39 

^37 
2830 
Si8x 

J8I      a  Arietis 
Aldebaran 

1  Sun 

W. 
W. 
E. 

77  18  H 
44  12  30 
35  51   19 

2878 
2880 
3241 

78  51     I 
45  45  15 
34  25  58 

2886 

2886 
3*54 

80  2.3  38 
47  17  53 
33     0  53 

a893 
2892 

3267 

81  56     6 
48  50  22 
31  36     3 

2902 

2898 
328X 

22 

Aldebaran 
Mars 

Sun 

W. 
W. 
E. 

56  30  49 
27     3  13 
24  36     6 

2930 
3x62 
3359 

58     2  30 
28  30     8 
23  13     3 

9936 
3167 
3379 

59  34     3 
29  56  57 
21  50  23 

2942 
3x73 
3405 

61     5  28 
31  23  39 
20  28  12 

^8 

3x78 
3431 

26 

Sun 

Spica 

Jupiter 

W. 
E. 
E. 

20  45  21 
29     3  51 
68  55  32 

3565 
3073 
3098 

22     4  33 
27  35     9 
67  27  20 

3554 

3076 
3X0X 

23  23  59 
26     6  30 
65  59  12 

3545 

3079 
3XQ3 

24  43  34 
24  37  55 
64  31     7 

5536 

SX05 

27 

Sun 

Jupiter 

Saturn 

W. 
E. 
E. 

31  23  15 
57  "  14 
83  13  25 

33X2 

3"3 
3078 

32  43  26 
55  43  20 
81  44  48 

3509 

3XX4 
3079 

34     3  41 
54  15  28 
80  16  13 

3506 

3x14 
3079 

35  23  59 
52  47  35 

78  47  37 

3503 
3X14 
3079 

28 

Sun 

Jupiter 
Antares 
Saturn 

W. 
E. 
E. 

42     6  23 
45  28  n 
51     5  41 
71  24  35 

3486 
3x11 
3102 
3075 

43  27     3 

44  0  15 
49  37  34 
69  55  55 

348a 
3x09 
3x02 
3073 

44  47  48 
42  32  17 
48     9  27 
68  27  13 

3478 
3x07 
3X01 
307X 

46     8  37 
41     4  16 
46  41  x8 
66  53  28 

3474 
3x05 
3100 
3069 

29 

Sun 

Jupiter 
Antares 
Saturn 

W. 
E. 
E. 
E. 

52  53  54 
33  43  23 
39  20  10 
59  33  54 

3449 
3088 
3091 
3052 

54  15  15 
32  14  59 
37  51  50 
58     4  46 

3444 
3084 
3090 
3<H7 

55  36  42 
30  46  31 
36  23  28 

56  35  32 

3438 
3079 
3088 
3043 

56  58  16 
29  ?7  57 
34  55     3 
55     6  12 

343X 
3073 
3086 
3038 

30 

Sun 

Jupiter 
Antares 
Saturn 

W. 
E. 
E. 
E. 

63  48     6 
21  53  20 
27  32  30 
47  37  47 

3393 
3043 
308X 
3003 

65  10' 31 
20  24     I 
26     3  57 
46     7  41 

'3384 
3037 
3082 
>998 

66  33     6 
18  54  34 
24  35  25 
44  37  26 

3375 
3029 
3083 
2989 

67  55  51 
17  24  57 
23     6  54 
43     7     0 

3365 
3oax 
3084 
298X 

31 

! 

Sun 
Spica 
Saturn 
Fomalhaut 

W. 
W. 
E. 
E. 

74  52  37 
30  29  59 
35  32     5 
98  27  15 

3310 
1938 
"934 
34" 

76  16  37 
32     I  30 
34     029 
97     5  " 

'3998 
2920 
2923 

3397 

77  40  51 
33  33  16 
32  28  39 
95  42  51 

3286 
99x4 
29x2 
3383 

79     5  19 
35     5  17 
30  56  35 
94  20  15 

3273 
a9ox 
0900 
3369 

10 
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AT  GREENWICH  APPARENT  NOON. 


t 

I 


THE  SUN'S 


Apparent 
Right  Aseensioik 


Diff.for 
I  Hoar. 


Apparent 
DecU&atioD. 


DlfLfor 
z  Hoar. 


Semi- 
diameter. 


Sidereal 
Time  of 
Semi- 
diameter 
Paasing 
Meridian. 


Equation  of 

Time, 

to  be 

Subtracted 

from 

Apparent 

Time. 


Diftfor 
z  Hoar. 


Sat. 

SC/N. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

SC/N. 
Mon. 
Tues. 

Wed. 
Thur, 
Frid 

Sat 
Sl/N. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 


I 

2 

3 

4 
5{ 


lO 

II 

12 

13 

15 

i6 

17 
i8 

19 

20 
21 

22 
23 

24 

25 
26 
27 

28 
29 

30 

31 


h  m       B 

o  40  46.13 

o  44  23.75 

o  48     1.05 


o  51  38.07 
o  55  14-83 
o  58  51-33 

2  27.62 
6  3.70 
9  39-59 

13  15-33 
16  50.94 
20  26.44 

24  1.86 
27  37.22 
31  12.54 

34  47.82 
38  23.11 
41  58.41 

45  33-76 

49  9-14 
52  44.61 

56  20.16 

59  55.82 

2  3  31.60 

2  7  7.53 
2  10  43.60 
2  14  19.86 


2  17  56.30 

2  21  32.98 

2  25  9.87 

12  28  47.01 


9.076 
9.063 
9.051 

9.039 
9.028 
9.019 

9.010 
9.002 
8.995 

8.989 
8.984 
8.980 

8.977 
8.974. 
8.973 

8.973 
8.973 
8.974 

8.976 

8.979 
8.982 

8.986 
8.991 
8.996 

9.002 
9.009 
9.017 

9.025 
9.034 

9.044 
9.055 


N. 


S. 


8  21  45.2 

7  59  56.5 
7  38 


0.1 


15  56.5 
53  45-7 
31  28.3 


6  9     4-5 

5  46  34-5 

5  23  58.9 

5  I   17-7 

4  38  31-3 

4  15  40.0 

3  52  44-1 

3  29  43-9 

3  6  39.9 

2  43  32.1 

2  20  21.2 

I  57     7-2 

I  33  50.8 

I  10  32.1 

o  47  1 1.6 


o  23  49.6 
o    o  26.4 

O   22    57.5 


0  46  22.0 

1  9   46.4 

I  33  10-5 

1  56  34-1 

2  19  56.6 

2  43  17.7 
S.   3    6  37.0 


-54.38 
54-70 
55.01 

-55.31 
55.60 

55.87 

-56.13 
36.38 
56.62 

-56.84 
57.05 
57.24 

-57.42 
57.60 
57.76 

-57.90 
58.03 
58.15 

-58.25 
58.33 
58.40 

-58.46 
58.50 
38.52 

-58.53 
58.53 
58.51 

-58.47 
58.42 
58.36 

-38.28 


5  52.37 
S  52.60 
5  52.83 

5  53.07 
5  53-31 
5  53.55 

5  53-79 
5  54-03 
5  54-28 

5  54-53 
5  54-78 
5  55-03 


55.28 

55-54 
55-80 

56.06 
56.32 
56.58 

56.84 
57.10 

57.37 


5  57.64 
5  57.91 
S  38.18 

5  58.45 
5  58.72 
5  58.99 

5  59.27 
5  59.55 
5  59.82 

16    o.io 


64.33 
64.29 
64-25 

64.21 
64.18 
64-15 

64. 12 
64.09 
64.06 

64.04 
64.02 
64.00 

65.99 
63.98 
63-97 

63.97 
63.97 

63.97 

63.97 
63.98 

63.99 

64.00 
64.02 
64.04 

64.06 
64.08 
64.11 

64.14 
64.18 
64.22 

64.26 


m 
O 
O 
O 

O 
I 

I 


0.22 

19.13 
38.32 

57.80 
17.54 
37.54 


1  57.74 

2  18.16 

2    38.76 


59-51 
20.39 
41.39 

2.46 
23.61 
44.78 

5-99 
27.19 

48.38 

9-53 
30.63 
51.67 


7  12.61 

7  33.45 

7  54.17 

8  14-73 
8  35-15 

8  55.39 

9  15.44 
9  35-27 
9  54-87 

10  14.24 


t 

0.781 
0.794 
0.806 

0.817 
0.828 
0.838 

0.847  ' 

0.855 

0.862 

0.868  I 
0.873.1 
0.877  ■ 

0.880  ' 

0.882 

0.883 

0.884 
0.884 
0.882 

0.880 
0.878 
0.875 

0.871 
0.866 
0.861 

0.855 
0.848 
0.840 

0.831 
0.822 
0.812 

0.801 


NoTK^The  maen  time  of  MmUitnieter  pattlac  may  be  fooad  by  tabtnctinc  o*.s8  flrom  the  sidereal  time. 

The  sico  —  prefizefl  to  the  hourly  dhaoce  of  decUnatioa  indicates  that  north  declinations  are  decreasing;  south 
declinations,  increasing.  . 


n. 


SEPTEMBEE,  1900. 


147 


— - — ■ 

AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

1 

1 

1 

1 
1 

1 

E<iixation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

Diff.  for 
z  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

Of 

Mean  Suil 

Apparent 
Right  AeoeneioD. 

Diff.  for 
z  Hour. 

Apparent 

Declination. 

Diff.  for 
z  Hour. 

Sat. 

SUN. 

Mon. 

I 

2 

3 

h     m       B 
10  40  46.13 
10  44   23.79 
10  48      1. 14 

s 

9.076 
9.063 
9.051 

N.  8  21  45.2 
7  59  56-2 
7  37  59-5 

rr 

-54.38 
54.70 
55.01 

m       8 
0      0.23 
0    19.13 
0   38.33 

8 

a78i 

0.794 
o«8o6 

h     m       8 
10  40  46.36 
10  44  42.92 
10   48    39.47 

Tues. 
Wed. 
Thut. 

4 
5 
6 

10  SI  38.21 
10  55  15.02 
10  5S  51.57 

9.039 
9.028 
9.019 

7  15  55-6 
6  53  44-5 
6  31  26.8 

-55.31 
55.60 

55.87 

0  57.B1 

1  17.56 
I    37.56 

0.817 
0.828 
0.838 

10   52    36.Q2 

10  56   32.58 

11  0   29.13 

Frid. 

Sat. 

SUN. 

7 
8 

9 

II     2  27.91 
II     6     4.04 
II     9  39.99 

9.010 
9.002 
8-995 

6    9    2.7 
5  46  32-4 
5  23  56.4 

•56.13 
56.38 

56.62 

1  57.77 

2  18.19 
2    38.80 

0.847 
0.855 
0.862 

II      4   25.68 

II     8  22.23 
II   12  18.79 

Mon. 
Tues. 
Wed. 

10 

II 

12 

II  13  15.79 
II  16  51.45 
II  20  27.00 

8.989 
8.984 
8.980 

5     1  14-9 
4  38  28.1 

4  15  36.5 

-56.84 
57.05 
57.24 

2  59.55 

3  20.44 
3  41.44 

0.868 
0.873 
0-877 

II   16  15.34 
II  20  11.89 
II  24     8.44 

Thur. 
Frid. 
Sat 

13 

15 

II  24     2.47 
II  27  37.88 
II  31   13.25 

8.977 
8.974 
8.973 

3  52  40-2 
3  29  39.7 
3    6  35.3 

-57.42 
57.60 
57.76 

•  4     2.52 
4  23.67 
4  44.85 

0.880 
0.882 
0.883 

II  28     5.00 

II  32     1.55 

II  35  58.10 

SUN. 

Mon. 

Tues. 

i6 

17 
i8 

II  34  48.59 
II  38  23.93 
II  41  59.29 

8.973 
8-973 
8.974 

2  43  27.2 
s  20  15.9 
J  57     1-6 

^7.90 
58.03 
58.15 

5     6.06 
5  27.27 
5  48.47 

0.884 
0.884 
0.882 

II  39  54.65 
II  43  51.21 
II  47  47.76 

Wed. 
Thur. 
Frid. 

19 

20 
21 

II  45  34.69 

II  49  10.13 
II  52  45.65 

8.976 
8.979 
8.982 

I  33  44-8 
I  10  25.8 
0  47     4.9 

-58.25 
58.33 
58.40 

6     9.62 
^  30.73 
6  51.77 

0.880 
0.878 
0.875 

II  51  44.31 
II  55  40.86 
II  59  37.42 

Sat 

SUN. 
Mon. 

22 
23 

24 

II  56  21.25 

11  59  56.96 

12  3  32.79 

8.986 
8.991 
8.996 

0  23  42.6 
N.  0    0  19.0 
S.   0  23    5.2 

-58.46 
58.50 
58.52 

7  12.72 
7  33.56 
7  54-28 

0.871 
0.866 
0.86X 

12     3  33-97 
12     7  30.5a 
12  n  27.07 

Tues. 
Wed. 
Thur. 

25 
26 

27 

12     7     8.77 
12  10  44.90 
12  14  21.21 

9.002 
9.009 
9.0*7 

0  46  30.0 

1  9  54.8 
I  33  19.2 

-58.53 
58.53 
58.51 

8  14.85 
8  35.27 
8  55.52 

0.855 
0.848 
0.840 

12  1$  23.62 
12  19  20.16 
12  23  16.73 

Frid. 

Sat. 

SUN. 

28 

29 

30 

la  17  57.71 
12  21  34.43 
12  25  11.37 

9.025 

9.034 
9.044 

1  56  43.1 

2  20    5.9 
4  43  273 

-58.47 
58.42 
58.36 

9  15.57 
9  35.40 
9  55.01 

0.831 
0.822 
0.812 

12  27  13.28 
12  31     9.83 
12  35     6.39 

Mon. 

31 

12  28  48.56 

9-055 

S.   3    6  46.9 

-58.28 

10  14.38 

0.801 

12  39     2.94 

Tl 

le  MmidiamMer  tor  met 

be  tign  ^  prefixed  to  th 

decreasing;  south  decli 

B  soeci  ms) 
9  hourly  cha 
nations,  inc 

'  b«  Mtamed  tfaa  n 
inge  ol  dmlination  L 
reftsing. 

me  «s  Aat 

Qdicates  ths 

It  north  decHni 

OOfL 

Ltioni  are 

DUE.  for  t  Hmir, 

+  9".8565. 
(Table  III.) 
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AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

s 

1 
■s 

1 

1 
1 

•s 

1 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
I  Hour. 

Mean  Time 

of 

Sidereal  Noon. 

TRUE  LONGITUDE. 

Diff.  for 
z  Hoar. 

LATITUDE. 

7l 

V 

I 

2 

3 

246 

9            t           n 

158  34  13.5 

159  32  20.2 

160  30  28.3 

33  23.3 
31  29.9 
29  37-9 

145.25 

145.31 

"  145.37 

—  0.18 

—  0.06 
+  0.07 

0.0038298 
0.0037217 
0.0036125 

-44-4 
44.9 
45.4 

h      m       a 
13    17      2.70 
13    13      6.80 
13      9    10.89 

4 
5 
6 

247 
248 
249 

161  28  37.8 

162  26  48.7 

163  25     1.2 

27  47-3 
25  58.2 
24  10.6 

145.43 
145.49 
145-55. 

+  0.20 
0.28 
0.35 

0.0035024 
0.0033914 
0.0032799 

-45.9 
46.3 
46.6 

13      5    14.98 

13       I    19-07 
12    57    23.17 

7 
8 

9 

250 

251 
252 

164  23  15.3 

165  21  31.0 

166  19  48.4 

22  24.5 
20  40.1 
18  57-5 

145.62 
145.69 
145.77 

+  0.40 
0.42 
0.40 

0.0031678 

0.0030554 
0.0029427 

-46.8 

46.9 
47.0 

12    53    27.26 

12  49  31  35 
12  45  35.45 

10  j  253 

11  254 

12  1    255 

167  18     7.8 

168  16  29.0 

169  14  52.3 

17  16.7 

15  37-9 
14     I.O 

145.85 
145-93 
146.01 

+  0.35 
0.27 
0.15 

0.0028297 
0.0027166 
0.0026032 

-47.1 
47.2 
47.3 

12  41  39-54 
12  37  43.64 

12  33  47.73 

13 
H 
15 

256 
257 

258 

170  13  17.6 

171  II  45.2 

172  10  14.9 

12    26.3 

10  53-7 
9  23.4 

146.10 
146.19 
146.28 

+  0.03 

—  O.IO 

0.23 

0.0024894. 
0.0023751 
0.0022603 

-47.5 
47-7 
48.0 

12  29  51.82 
12  25  55.91 
12   22      O.OI 

16 

17 
18 

259 
260 
261 

173  8  46.8 

174  7  20.9 

175  5  57.2 

7  55-2 
6  29.2 

5     5-5 

146.37 
146.46 
146.56 

-0-35 
0.47 
0.56 

0.0021448 
0.0020285 
O.OOI9114 

-48.3 
48.6 
49.0 

12  18    .4.10 
12  14     8.19 
12  10  12.29 

19 
20 
21 

262 
263 
264 

176  4  35.8 

177  3  16.5 

178  I  59-3 

3  43-9 
2  24.6 

I     7-3 

146.65 
146.74 
146.83 

—  0.63 
0.68 
0.70 

0.0017934 
0.0016743 
0.0015543 

-49.4 
49.8 
50.2 

12    6  16.38 
12     2  20.48 
XI  58  24.57 

22 
23 
24 

265 
266 
267 

178  60  44.2 

179  59  310 

180  58  20.0 

59  52.0 
58  38.8 
57  27.7 

146.91 
147.00 
147.08 

—  0.70 
0.66 
0.61 

0.0014332 
O.OOI3112 
0.00  II 882 

-50.6 
51.0 
51.4 

II  54  28.66 
II  50  32.76 
II  46  36.85 

25 
26 

27 

268 
269 
270 

181  57  10.9 

182  56     3.7 

183  54  58.4 

56  18.5 
55  II-3 
54     5-9 

147.16 
147.24 
147.32 

-0.53 
0.44 
0-33 

0*0010642 
0.0009394 
0.0008137 

-51.8 
52.1 
52.4 

II  42  40.94 
II  38  45.04 
II  34  49-13 

28 
29 
30 

271 
272 
273 

184  53  55'^ 

185  52  53.4 

186  51  53.6 

53     2.4 
52     0.7 
51     0-8 

147.39 
147.47 
147.54 

—  0.21 

—  0.08 
+  0.04 

0.0006872 
0.0005603 
0.0004328 

-52.7 
53.0 

53.2 

II    30  53-22 
II  26  57.32 
II  23     1.41 

31 

274 

187  SO  55.5 

50     2.6 

147.62 

+  0.17 

0.0003049 

-53-3 

II   19     5-50 

Note.— The  i 

lambors  in  column  A 
m  eqainox  of  Januar 

correspond  U 

)  the  troe  e 

qainoz  of  th«  date ;  in  colamn 

A'  to  the 

Diil.  for  X  Hoar, 
— 9-.8296. 
(Table  II.) 
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GREENWICH 

MEAN  TIME. 

^ 

THE  MOON'S 

1 

1 

SBMIDIAMETBR. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGB. 

Noon. 

Midnight 

Noon. 

Diff.  for 
xHour 

Midnight 

Diff.  (or 
I  Hoar. 

Meridian  of 
Greenwich. 

Diff.  for 
I  Hour. 

Noon. 

I 

2 

3 

15       6.9 
15    18.6 
15    32.4 

15    12.4 
15    25.2 
15   39-9 

55  21.7 

56  4.6 

5^  55-2 

+1.60 

1.95 
2.24 

55  42-0 

56  29.0 

57  22.8 

+  1.79 

2.II 
2.34 

h     m 

5  16.7 

6  8.4 

7  2.1 

m 

2.10 

2.20 

2.27 

d 

7.3 

8.3 

9-3 

4 
5 
6 

15  47-7 

16  3-5 
16  .18.6 

15  55-6 

16  II. 2 
16  25.4 

57  51.4 

58  49.5 

59  44-9 

+2.40^ 
2.39 
2.z6 

58  20.5 

59  17-9 

60  9.9 

+2.42 
2.30 
1.96 

7  57.2 

8  52.8 

9  48.2 

2.31 
2.32 
2.30 

10.3 

II-3 
12.3 

7 
8 

9 

16  31.4 
16  40.5 
16  44.6 

16  36.5 
16  43.2 
16  44.7 

60  32.0 

61  5-3 
6i  20.6 

+1.70 

1.03 

+0.22 

60  50.7 

61  15.4 
61  20.7 

+1.38 
+0.63 
-0.19 

10  43.2 

11  37.8 

12  32.5 

2.28 
2.27 
2.29 

133 
143 
15-3 

lO 

II 

12 

16  43.4 
16  37.0 
16  26.5 

16  40.8 
16  32.2 
16  20.2 

61   16.0 
60  52.6 
60  14.1 

-0.59 
I.3I 

1.84 

61     6lS 
60  35.0 
59  50-8 

-0.97 
1.60 
2.02 

13  27.8 

14  24.0 

15  21. 1 

2.32 
2.36 
2.39 

16.3 

173 
18.3 

13 
15 

16  13.3 
15  58.8 
15  44-3 

16    6.1 
15  51-5 
15  37-3 

59  25.6 
58  32.3 
57  38.9 

-2.15 

2.24 
2.17 

58  59-2 
58    5-3 
57  13-2 

-2.22 
2.23 
2.09 

16  18.5 

17  15.4 

18  10.6 

2-39 
2-34 
2.26 

19.3 
20.3 
21.3 

i6 

17 
i8 

15  30.6 
15  18.5 
15     8.2 

15  24.3 
15  131 
15     3-8 

56  48.8 

56     4-3 
55  26.4 

-1.98 

1.72 

1-43 

56  25.7 
55  44-5 
55  lo-i 

-1.85 
1.58 
1.28 

19     3.4 

19  53-3 

20  40.5 

2.14 
2.02 
1. 91 

22.3 
23-3 
243 

19 

20 

21 

14  59.8 
H  53-3 
14  48-5 

14  56.3 

14  50-7 
14  46.7 

54  55.6 
54  316 
54  14-0 

-1.14 
0.86 
0.60 

54  42.8 
54  22.1 
54    7-5 

-1. 00 

0.73 
0.49 

21  25.2 

22  8.0 
22  49.7 

1.82 
1.76 
1.72 

25.3 
26.3 

27.3 

22 
23 
24 

14  45-3 
14  43.6 

14  43-4 

H  44-3 
14  43-3 
14  43.8 

54     2.3 
53  56.1 
53  55-2 

-0.37 
-0.15 
+0.07 

53  58.6 
53  550 
53  56.8 

-0.26 
-0.03 
+0.18 

23  310 
6 
0  12.5 

1.72 
1-74 

28.3 

29.3 
0.7 

25 
26 
27 

14  44.6 

14  47-4 
14  51-9 

14  45.8 
14  49.4 
14  54-8 

53  59-7 

54  100 
54  26.5 

+0.30 
0.55 
0.83 

54     4-1 
54  174 
54  37-3 

+0.43 
0.69 
0.98 

0  550 

1  38.9 

2  24.7 

Z.80 
1.87 
1.95 

1.7 
2.7 

3.7 

28 
29 
30 

14  58-3 

15  6-6 
15  171 

15     2.2 
15  11.6 
15  23.1 

54  49-9 

55  20.6 

55  59.0 

+1.13 
1.44 
1.75 

55     4-3 

55  38-9 

56  21.0 

+1.28 
1.60 
1.90 

3  12.6 

4  2.6 
4  54-3 

2.04 
2.12 
2.18 

4-7 
5.7 
6.7 

31 

15  29-5 

15  363 

56  44.6 

+2.04 

57     9-8 

+2.15 

5  47.2 

2.22 

7.7 
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1    ■■  — 

GREENWICH 

MEAN  TIME. 

» 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diflf.for 

Declination. 

DifLfor 

Honr. 

Right 

Diff.for 

Dtff.for 

Ascensioa 

I  Minute. 

X  Minnie. 

Ascension. 

X  Minute. 

iMinnte. 

SA 

TURD^ 

iY  i. 

MONDAY  3. 

h      m       • 

1 

0      t      tf 

tf 

h    m       • 

s 

0 

, 

«f 

O 

15  46  48.47 

a.x758 

S.20  33  26.8 

4.086 

0 

17  35  26.23 

3.3378 

S.2I 

44  40.4 

1.334 

I 

15  48   59.14 

a.  1798 

20  37  29.0 

3^987 

I 

17  37  46.57 

3.3403 

21 

43  16.6 

1.459 

2 

15   51    10.05 

a. 1838 

20  41  25.2 

3.888 

2 

17  40     7.06 

3.3437 

21 

41  45.3 

1.585 

3 

15  53  21.19 

a. 1877 

20  45  15.5 

3.788 

3 

17  42  27.69 

2.3449 

21 

40     6.4 

X.711 

4 

15  55  32.57 

a.X9x7 

20  48  59.8 

3.688 

4 

17  44  48.45 

3.3473 

21 

38  20.0 

x.836 

5 

15  57  44.19 

a. 1956 

20  52  38.0 

3.586 

5 

17  47     9.35 

a. 3494 

21 

36  26.1 

1.962 

6 

15  59  56.04 

a.X995 

20  56  10. 1 

3.484 

6 

17  49  30.38 

3.35x6 

21 

34  24.6 

3.088 

7 

16     2     8.13 

a.ao34 

20  59  36.1 

3.383 

7 

17  51  51.54 

3.3537 

21 

32  15.5 

3.315 

8 

16     4  20.45 

t.9m 

21     2  56.0 

3.*78 

8 

17  54  12.83 
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3.X973 

21  10    6.5 

8.408 

23 

14  41 

21.10 

2.0434 

17  31     5.4 

6.686 

23 

16  23  17.31 

a.8oox 

21    12   27.8 

a.  303 

24 

14  43  23.81 

2.0468 

S.17  37  44.3 

6.609 

24 

16  25  29.40 

8.ao30 

S.2X  Z4  42.8 

8.X98 

XII. 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hoar. 

Riglrt 

Diff.for 

DccUnadoa 

Diff.for 

Hour. 

1 
Right              Diff.for 

Declination. 

Diftfor 

Atcensioa 

X  Minate. 

iMinat«. 

Ascension.         x  Minate. 

z  Minute. 

1 

SATURDAY  29. 

MONDAY,  OCTOBER  i. 

h     m       i 

9 

e          f          tt 

** 

h     m         •                 8                       0        .        ».                  n 

1  ° 

16   25   29.40 
16   27  41.67 

8.3030 

a. 2038 

S.2I    14   42.8 
21    16    51.5 

a.  198 
a.092 

0       18    13    53.20        2.2988    S.20   51    10. 1          3.a86 

1       2 

16   29   54.10 

a. 9086 

21    18    53.8 

1.985 

1      3 

16   32      6.70 

a.aiX4 

21    20   49.7 

1.878 

!      4 

16   34    19.47 

a.ai4a 

21    22    39.1 

1.770 

5 

16  36   32.40 

a. 2x69 

21    24    22.1 

1.663 

6 

16   38  45-50 

a.ax96 

21    25    58.7 

X.555 

i      7 

16  40   58.75 

a.aaaa 

21    27   28.7 

1.446 

'      8 

16  43    12.16 

3.3248 

21    28    52.2 

1.337 

'      9 

16  45  25.73 

2.3374 

21    30      9.1 

1.227 

lO 

16  47  39-45 

a. 3300 

21    31    X9.4 

1.1x7 

II 

x6  49  53.33 

a* 3326 

21    32    23.1 

x.006 

1     12 

16  52     7.36 

9.335X 

21    33    20.1 

0.895 

1    13 

16  54  21.54 

3.2375 

21  34  10.5 

0.784 

14 

16  56  35.86 

2.3398 

21  34  54.2 

0.673 

1    15 

16  58  50.32 

a. 3433 

21    35   31.2 

0.56X 

1    ^6 

17     I     4.93 

a.  1447 

21    36      1.5 

0.448 

17 

17     3  19.68 

a.  2469 

21    36    25.0 

0.335 

i8 

17     5  34.56 

a.  2493 

21    36   41.7 

0.333 

PHASES  OF  THE  MOON, 

;    19 

'     20 

17     7  49-58 
17  10    4.73 

3.3514 

a. 2536 

21    36    51.7 
21    36    54.8 

-  0.X09 

+  0.005 

1     21 

17  12  20.01 

3.2558 

21    36    51. 1 

0.x  X9 

d     h      m 

22 

17  14  35.42 

S.2S78 

21    36   40.5 

o.a33 

D     First  Quarter      .     .     .  Sept.       i  19  55.8 

23 

17  16  50.95 

a.  8599 

S.2I    36    23.1 

0.348 

0     Full  Moon      ......       8  17    6.2 

SI 

LJNDAY  30. 

C     Last  Quarter 15     8  57.2 

O 

17  19    6.61 

2.2620   S.21  35  58.7 

0.463 

• 

New  Moon     ......     23 

7  57.1 

1        I 
1        ^ 

17  21  22.39 
17  23  38.29 

a. 3640 
a. 3660 

21  35  27.5 
21  34  49.3 

0.578 
0.694 

1      3 

17  25  54.31 

3.3679 

21    34      4.2 

0.8x0 

d     h 

4 

17  28  10.44 

a.  3698 

21    33    12. 1 

0.936 

C     Perigee     .     ,     .     ,     .     .Sept.         9     6,4 

1      1 

17  30  26.68 

3.3716 

21    32    I3.I 

X.Q49 

C     Apogee 23  16. 1 

;    6 

17  32  43.03 

3.2734 

21    31      7.1 

1.139 

!     7 

17  34  59.49 

3.375a 

21    29    54.0 

X.377 

1      8 

17  37  16.05 

3.3768 

21    28   33.9 

1.393 

1      9 

17  39  32.71 

3.3785 

21   27     6.8 

1.510 

1    ^o 

17  41  49.47 

a.  3803 

21    25    32.7 

X.638 

11 

17  44     6.33 

3.38x8 

21  23  5^-5 

1.746 

12 

17  46  23.28 

2.3833 

21    22      3.2 

X.863 

1    13 

17  48  40.33 

3.3848 

21    20      7.9 

1.981 

14 

17  50  57.46 

8.3863 

21    18       5.5 

8.X00 

15 

17  53  14.68 

8.3878 

21    15    55.9 

8.3X8 

'    i6 

17  55  31.99 

3.3893 

21    13    39.3 

a.  336 

'    17 

17  57  49.38 

8.3905 

21    II    15.6 

a.  454 

:    i8 

18     0     6.85 

8.3918 

21     8  44.8 

a.  573 

19 

18     2  24.40 

3.393X 

21     6     6.8 

a.  693 

1    ^^ 

18     4  42.02 

9.3943 

21     3  21.7 

3.81X 

21 

18     6  59.71 

8.3954 

21     0  29.5 

8.929 

22 

18     9  17.47 

a. 9966 

20  57  30.2 

3.048 

23 

18  II  35.30 

8.3977 

20  54  23.7 

3.X67 

24 

18  13  53.20 

a.9988. 

S.20   51    10. X 

S.986 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

1.- 

Name  and  Direction 
of  Object. 

Noon. 

p.  L. 

of 

Diff. 

Illh. 

P.L. 

of 
Diff. 

Vlh. 

P.L. 

of 

Dfff. 

IXfc. 

P.I. 
of 
Diff. 

e        f        !• 

0          t          m 

0          0          m 

e         *         m 

I 

Sun 

W. 

8o  30     3 

3«89 

81  55     3 

3345 

83    20    19 

sasx 

84  45  51 

32x6 

Spica 

W. 

36  37  S4 

3889 

38  10     7 

3876 

39  42  56 

■B63 

41  16    a 

9849 

Saturn 

E. 

^9  24  16 

«688 

27  51  42 

3876 

26  18  52 

9863 

24  45  46 

9830 

Fomalhaut 

E. 

92  57  23 

3356 

91  34  16 

3S43 

90  10  54 

3399 

88  47  16 

SSX6 

2 

Sun 

W. 

91  58     5 

3x37 

93  25  30 

3iao 

94  53  15 

St03 

96  21  20 

3086 

Spica 

W. 

49     6     7 

9775 

50  41     7 

8760 

52  16  27 

i744 

53  52    8 

9798 

Jupiter 

w. 

8  38  20 

a834 

10  12  17 

3806 

II  46  37 

0788 

13  21  20 

9769 

Fomalhaut 

E. 

81  45  28 

3856 

80  20  2S 

3145 

78  55     9 

3935 

77  29  40 

3995 

3 

Sun 

W. 

103  47  17 

9994 

105  17  37 

S975 

106  48  21 

9956 

108  19  28 

tD37 

Spica 

W. 

61  56     7 

a643 

63  34     4 

3604 

65  12  26 

9606 

'  66  51  13 

9588 

Jupiter 

W. 

21    21      4 

2678 

22  58  13 

a66o 

24  35  46 

8643 

26  13  44 

SG93 

Antares 

W. 

17      2    51 

9796 

18  57  22 

876X 

20  12  43 

8738 

21  48  46 

■693 

Fomalhaut 

E. 

70  19  33 

3183 

68  53     3 

3»78 

67  26  27 

SX73 

65  59  46 

S170 

4 

Sun 

W. 

116      I    19 

t838 

117  S4  57 

88x8 

119     9     I 

•798 

120  43  31 

V79 

Spica 

W. 

75  II  27 

<494 

76  52  48 

8476 

78  34  35 

•♦57 

80  16  49 

t4S7 

Jupiter 

W. 

34  30     a 

4529 

36  xo  35 

35x0 

37  51  35 

9490 

39  33     2 

947X 

Antares 

W. 

29  59  45 

2551 

31  39  48 

8536 

33  20  25 

«5P3 

35     X  34 

9480 

Fomalhaut 

E  . 

58  45  52 

3x76 

57  «9  14 

3183 

55  52  45 

3X94 

54  26  29 

S907 

a  Arietis 

E  . 

117  44     9 

«539 

116     3  50 

afi8 

114  23     2 

t499 

lie  42  48 

•4^ 

5 

Jupiter 

W. 

48     7     I 

93^ 

49  51  to 

«857 

51  35  46 

«S39 

55  20  48 

•Stx 

Antares 

W. 

43  35  II 

«Q73 

45  19  «5 

a35« 

47    4    9 

n33 

48  49  21 

«3t3 

Saturn 

w. 

22  56  38 

t348 

24  41  27 

3339 

26  26  44 

93x0 

28  12  28 

999X 

Fomalhaut 

E. 

47  20  32 

3336 

45  57     2 

3379 

44  34  21 

34*9 

43  12  37 

S488 

a  Arietis 

E  . 

104     8  34 

3381 

1D2  24  32 

a968 

100  40     2 

9343 

98  5S     5 

«95 

6 

Jupiter 

W. 

62  12  32 

2334 

64    0    9 

98X8 

65  48  10 

9903 

67  36  35 

9x86 

Antares 

W. 

57  42  21 

333X 

59  30  17 

8M4 

61  18  39 

9187 

63     7  26 

•170 

Saturn 

W. 

37     7  50 

MO4 

38  56  18 

8I88 

40  44  58 

8X73 

42  34     8 

9x56 

a  Arietis 

£. 

90     3  46 

««37 

88  16  14 

8830 

86  26  17 

990S 

84  39  57 

9x90 

Aldebaran 

E. 

123  10     7 

2836 

121  22  18 

8808 

"9  34     3 

9x91 

117  45  22 

9X75 

7 

Jupiter 

W. 

76  44  19 

tiz6 

78  34  54 

8IO3 

80  25  48 

•098 

82  17    0 

ao8x 

Antares 

W. 

72  17  10 

3099 

74     8  II 

8O86 

75  $9  31 

•074 

77  51  10 

9069 

Saturn 

W. 

51  45  38 

3086 

53  36  59 

a873 

55  28  39 

9069 

57  20  37 

90SX 

a  Arietis 

E. 

75  32  50 

3X83 

73  42  25 

SIX! 

71  51  42 

9X00 

70    0  43 

9090 

Aldebaran 

£. 

108  36     7 

8X03 

106  45  II 

8090 

i<H  53  56 

9078 

X03     2  22 

9066 

8 

Jupiter 

W. 

91  36  56 

•035 

93  29  35 

8009 

95  22  25 

9093 

97  15  24 

•0X7 

Antares 

W. 

87  13  26 

30X7 

89     6  33 

90X0 

90  59  51 

9004 

92  53  19 

1998 

Saturn 

W. 

66  44  25 

8005 

68  37  51 

1999 

70  31  27 

1993 

72  25  13 

1968 

a  Arietis 

E. 

60  42  18 

3053 

58  50    4 

90*7 

56  57  43 

•043 

55    5  16 

WHO 

Aldebaran 

E. 

93  40  29 

3000 

91  47  26 

80X3 

89  54  12 

•007 

88     0  48 

«oox 

9 

Jupiter 

W. 

106  42     3 

3002 

108  35  34 

800X 

no  29     6 

900Z 

112  22  36 

90Q3 

Saturn 

W. 

81  55  45 

197a 

83  50     3 

1979 

85  44  22 

»97« 

87  38  41 

(973 

Aldebaran 

E. 

78  32     8 

X987 

76  38  13 

1986 

74  44  17 

1987 

72  50  22 

1988 

Mars 

E. 

118  54  36 

2X63 

117     5  12 

8X68 

"5  15  47 

•x6i 

XI3    26   21 

9X69 

Pollux 

E. 

120  23  27 

3068 

118  31  99 

ID98 

116  39  25 

•055 

X14  47  16 

««3 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Nam*  and  Direction 
of  Object 

Midnight 

P.L. 

of 
DiS. 

XVb. 

P.L. 
of 

XVIIIb. 

P.L. 
Of 

Dift 

XXib. 

t>.L. 

ol 
VOL 

•              •              H 

e         r        w 

•           »           tr 

0          t          m 

I 

Sun 

W. 

86  zz  41 

Saoi 

87  37  49 

3186 

89     4  15 

S170 

90     31        0 

3x53 

Spica 

W. 

42  49  26 

•835 

44  23     8 

aSax 

45  57     8 

l8n6 

47  SI  28 

9793 

Saturn 

£. 

23  12  24 

t838 

21  38  45 

tBu 

20     4  48 

aSii 

«8  so  35 

9798 

Fomalhaut 

E. 

87  23  83 

SS04 

85  59  16 

3*91 

84  34  54 

3^ 

83   10   18 

39«7 

8 

Sun 

W. 

97  49  47 

S068 

99  18  36 

3030 

xoo  47  47 

303X 

102    17   2X 

30X3 

Spica 

W, 

55  28  II 

271X 

57     4  36 

2695 

58  41  23 

9678 

60    18   33 

9660 

Jupiter 

w. 

14  56  s8 

•751 

16  32     0 

tysa 

18     7  57 

«7X4 

19  44  x8 

*695 

Fomalhaut 

£. 

76     4     0 

StX4 

74  38     8 

3ao6 

73  12     6 

3198 

7X  45  54 

3190 

3 

Sun 

W. 

109  51     0 

ni7 

III  22  57 

8898 

"2  55  19 

aB78 

1x4  28    6 

9858 

Spica 

W. 

68  30  25 

t969 

70  10     2 

•551 

71  50    4 

3533 

73  30  32 

9513 

Jupiter 

W. 

27  52     9 

s&H 

29  50  59 

3586 

31   JO  13 

*»« 

32  49  54 

3547 

Antares 

w. 

23  «5  35 

S660 

25     3     9 

«to9 

26  41  24 

afcx 

28  20  X7 

2576 

Fomalhaut 

E. 

64  33     I 

3168 

63     6  13 

3x67 

61  39  24 

3168 

60  12  36 

3X7X 

4 

Sun 

W. 

122  18  26 

t;6o 

"3  53  47 

two 

125  29  34 

tTax 

127     5  46 

270X 

Spica 

W. 

81  59  31 

•♦18 

83  42  40 

a399 

85  26  16 

a38x 

87  10  18 

2369 

Jupiter 

W. 

41  H  56 

•45a 

42  57  17 

«433 

44  40     4 

34x4 

46  23  19 

•395 

Antares 

W. 

36  43  15 

t458 

38  25  28 

t436 

40     8  12 

241S 

41  51  26 

3394 

Fomalhaut 

£. 

53     0  a8 

S«4 

51  34  47 

SI4S 

50     9  3X 

3«70 

48  44  44 

3300 

a  Arietis 

E. 

III     0     6 

8459 

109  17  55 

8439 

107  35  16 

S4X9 

105  52     9 

9400 

5 

Jupiter 

W. 

55     6  17 

aS03 

56  52  12 

M65 

58  38  33 

1*68 

60  2$   20 

925X 

Antares 

W. 

50  35     2 

t^ 

52  21   XI 

«75 

54     7  47 

aase 

55  54  5t 

9939 

Saturn 

W. 

29  58  40 

•«73 

31  45  19 

s«56 

33  32  23 

acs8 

35  19  53 

9290 

Fomalhaut 

E. 

41  51  59 

S5S5 

40  32  36 

3838 

39  14  43 

37i3 

37  58  3X 

9844 

a  Arietis 

E. 

97     9  42 

tao7 

95  23  52 

M89 

93  37  36 

aa7x 

91  50  54 

M53 

6 

Jupiter 

W. 

69  25  24 

2171 

71  14  35 

2x56 

73     4     9 

214a 

74  54     4 

9X29 

Antares 

W. 

64  56  38 

•155 

66  46  13 

ax4i 

68  36  10 

ata6 

70  26  29 

9iia 

Saturn 

W. 

44  23  42 

tl4X 

46  13  38 

•n? 

48     3  57 

axx3 

49  54  37 

•099 

a  Arietis 

E. 

82  51  14 

«75 

81     2     9 

ai6E 

79  12  43 

9x48 

77  22  56 

ai35 

Aldebaran 

£. 

"5  56  X7 

•159 

1x4     6  48 

ti44 

1X2  x6  56 

2150 

no  26  42 

9x16 

7 

Jupiter 

W. 

84     8  29 

M70 

86     0  14 

ao6x 

87  52  14 

9052 

89  44  28 

9043 

Antares 

W. 

79  43     7 

9052 

81  35  20 

ao42 

83  27  48 

9093 

85  20  31 

9025 

Saturn 

W. 

59  12  52 

acHX 

61     5  23 

ao3i 

62  58  10 

9022 

64  51  II 

•0x3 

a  Arietis 

E. 

68     9  28 

aoBx 

66  17  59 

ao7a 

64  26  17 

9064 

62  34  23 

^y 

Aldebaran 

£. 

101  10  31 

MS5 

99  x8  23 

«45 

97  25  59 

9036 

95  33  2X 

9037 

8 

Jupiter 

W. 

99     8  32 

MX3 

XOi     I  47 

•009 

X02  55     8 

9006 

104  48  34 

9004 

Antares 

W. 

94  46  56 

1993 

96  40  41 

i«o 

98  34  31 

X9B7 

100  28  26 

X984 

Saturn 

W. 

74  19     7 

1983 

76  13     8 

t979 

78     7  16 

1976 

80     I  29 

1974 

a  Arietis 

E. 

53  12  44 

9039 

51  20  10 

ap39 

49  27  36 

9039 

47  35     3 

904X 

Aldebaran 

E. 

86     7  x6 

1996 

84  13  36 

1993 

82  X9  51 

1990 

80  26     X 

X988 

9 

Jupiter 

W. 

1x4  x6     8 

MOS 

116     9  35 

8007 

xx8     2  59 

90tO 

X19  56  17 

90x4 

Saturn 

W. 

89  32  59 

1974 

91  27  X3 

«977 

93  21  23 

198X 

95  15  28 

X985 

Aldebaran 

£. 

70  56  29 

1991 

69     2  40 

1993 

67     8  55 

X997 

65  15  x6 

Mars 

E. 

III  36  56 

2163 

109  47  33 

ax66 

X07  58  14 

2x69 

106     8  59 

917a 

Pollux 

£. 

"2  55     5 

•053 

ixi     2  53 

«)53 

109  10  41 

2055 

107  18  32 

9038 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

1 
P.I. 

Name  and  Direction 

Noon. 

of 

Illh. 

of 

Vlh. 

of 

IXh. 

of 

of  Object 

DifL 

Diff. 

Diff. 

J>itL 

m        9        t* 

•         r        m 

•          t         m 

e         r         » 

lO 

Saturn 

W. 

97     9  28 

1989 

99     3  20 

1993 

100  57     2 

900Z 

102  50  35 

9007 

Fomalhaut 

W. 

41  21     7 

3215 

42  46  58 

3x34 

44  14  26 

3065 

45  43  19 

3005 

Aldebaran 

E. 

63  21  45 

9008 

61  28  23 

20x3 

59  35     9 

9Gao 

57  42     6 

9099 

Mars 

E. 

104  19  50 

3178 

102  30  49 

2x84 

100  41  57 

2x90 

98  53  14 

3196 

Pollux 

E. 

105  26  26 

2061 

103  34  26 

2065 

loi  42  33 

9070 

99  50  48 

9076 

Venus 

E. 

"5  52  35 

M53 

"4     5  27 

sa6o 

112  18  29 

9267 

no  31  41 

2974  . 

II 

Saturn 

W. 

112    15    12 

ao53 

114     7  23 

206s 

"5  59  16 

9076 

"7  50  53 

9088 

Fomalhaut 

W. 

53  23  26 

s8o8 

54  57  43 

2786 

56  32  29 

3766 

58     7  41 

9750 

a  Pegasi 

W. 

32  14  36 

4569 

33  54  14 

2531 

35  34  44 

9503 

37  15  54 

3480 

Aldebaran 

E. 

48  20  28 

lo8x 

46  28  59 

2094 

44  37  51 

9X08 

42  47     4 

2X92 

Mars 

E. 

89  52  39 

2343 

88     5  16 

2255 

86  18  10 

2267 

84  31  21 

9279 

Pollux 

£. 

90  34  47 

azzg 

88  44  17 

2x30 

86  54     4 

2x42 

85     4     9 

2x54 

Venus 

E. 

10 1  40  52 

2SM 

99  55  28 

2336 

98  10  21 

2348 

96  25  32 

9362 

la 

Fomalhaut 

W. 

66     7  32 

.  27x6 

67  43  50 

27x6 

69  20     9 

97x8 

70  56  25 

972X 

a  Pegasi 

W. 

45  47  49 

8427 

47  30  45 

2425 

49  13  44 

9496 

50  56  41 

3429 

Mars 

E. 

75  42  10 

«350 

73  57  23 

2366 

72  12  59 

3383 

70  28  58 

2398 

Pollux 

E. 

75  59  31 

8»6 

74  "  42 

2241 

72  24  16 

3358 

70  37  15 

9275 

Venus 

E. 

87  46  30 

2436 

86     3  46 

2452 

84  21   25 

3468 

82  39  27 

2485 

Regulus 

E. 

112  44     8 

fi72 

no  54  59 

2x86 

109     6  II 

3300 

107  17  44 

32X6 

13 

Fomalhaut 

W. 

78  55  53 

276a 

80  31   II 

2774 

82     6  13 

2787 

83  40  58 

9800 

a  Pegasi 

W. 

59  29  41 

2465 

61  II  43 

2475 

62  53  31 

2487 

64  35     3 

2499 

Pollux 

E. 

61  48  42 

2368 

60     4  22 

2389 

58  20  32 

14X0 

56  37  " 

2431 

Mars 

E. 

61  54  52 

24B5 

60  13  18 

2503 

58  32     9 

.353X 

56  51  25 

9340 

Venus 

E. 

74  15  40 

2574 

72  36     9 

•393 

70  57     4 

961I 

69  18  24 

9699 

Regulus 

E. 

98  21   15 

2993 

96  35     8 

23x2 

94  49  26 

2329 

93     4     8 

2346 

Sun 

E. 

120     7  36 

2604 

118  28  47 

2623 

116  50  23 

9640 

115  12  23 

2658. 

14 

Fomalhaut 

W. 

91  29  54 

2883 

93     2  36 

9901 

94  34  53 

992X 

96     6  45 

•941  ' 

a  Arietis 

W. 

29  20  28 

2565 

31     0  II 

9568 

32  39  50 

257a 

34  19  23 

9578 

PoUux 

E. 

48     8  12 

2545 

46  28     2 

9572 

44  48  28 

2597 

43     9  29 

2624 

Mars 

E. 

48  34  17 

2635 

46  56  10 

2655 

45  18  29 

9675 

43  41   15 

2694 

Venus 

E. 

61   II  27 

2725 

59  35  20 

2744 

57  59  39 

2763 

56  24  23 

_     1 
2782 

Regulus 

E. 

84  23  51 

2432 

82  41     2 

2449 

80  58  37 

2467 

79  16  37 

2484 

Sun 

E. 

107     8  24 

2748 

105  32  48 

2767 

103  57  37 

2785 

102  22  50 

9803 

15 

a  Arietis 

W. 

42  34  27 

2627 

44  12  45 

2639 

45  50  47 

9659 

47  28  31 

•664 

Pollux 

E. 

35     4  15 

278Z 

33  29  22 

2819 

31  55  19 

2859 

30  22     8 

9906 

Mars 

E. 

35  41  43 

2796 

34     7  10 

2817 

32  33     4 

9838 

30  59  25 

9860 

Venus 

E. 

48  34  14 

2876 

47     I  25 

2895 

45  29     0 

2913 

43  56  58 

2932 

Regulus 

E. 

70  52  39 

2570 

69  13     3 

2587 

67  33  50 

9604 

65  55     0 

9630 

Sun 

E. 

94  34  47 

2893 

93     2  19 

9911 

91  30  14 

2929 

89  58  32 

2946 

16 

a  Arietis 

W. 

55  33     6 

2727 

57     9  10 

9740 

58  44  57 

9752 

60  20  28 

2765 

Aldebaran 

W. 

22  30     3 

2785 

24     4  50 

2788 

25  39  33 

2792 

27  14  11 

2797 

Venus 

E. 

36  22  30 

3020 

34  52  42 

3038 

33  23  17 

3055 

31  54  12 

3073 

Regulus 

E. 

57  46  23 

270X 

56     9  45 

2717 

54  33  28 

2732 

52  57  31 

2747 

Sun 

E. 

82  25  20 

3029 

80  55  43 

3045 

79  26  26 

.3060 

77  57  28 

3076 

X7 

a  Arietis 

W. 

68  13  58 

282s 

69  47  53 

2837 

71  21  33 

.9848 

72  54  59 

2859 

XVL 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

"8§ 

Name  mnd  DirtctioD 

Midnight 

P.L. 

of 

xvt. 

P.L. 

of 

XVIIIh. 

P.U 

of 

XXIti. 

P.U 
of 

l^ 

of  Object* 

Dif. 

Diff. 

Diff. 

DHL 

• 

•               9               M 

•       » 

•            r        H 

xo 

Saturn 

W. 

104  43  58 

«oi6 

106  37     8 

303} 

108  30    3 

8P34 

ZZO   22   44 

8043 

Fomalhaut 

W. 

47  13  26 

nss 

48  44  38 

•908 

50  16  47 

88G9 

51  49  45 

8836 

Aldebaran 

£. 

55  49  17 

1037 

53  56  41 

8047 

52    4  20 

«58 

50  12  Z5 

8069 

Mars 

E. 

97     4  41 

tao4 

95  16  20 

33X4 

93  28  13 

3333 

91  40  19 

8333 

Pollux 

E. 

97  59  " 

•083 

96     7  46 

809I 

94  16  33 

t099 

92  25  33 

3X09 

Venus 

£. 

108  45     3 

•S83 

106  58  39 

8893 

Z05  12  29 

8303 

Z03  26  33 

83x3 

ZI 

Saturn 

W. 

119  42  ZI 

3I0I 

121  33     9 

8x13 

123  23  48 

3X37 

Z25  Z4     6 

8X4X 

Fomalhaut 

W. 

59  43  14 

•738 

6z  Z9     3 

«789 

62  55     5 

8733 

64  3Z  z6 

8718 

a  Pegasi 

W. 

38  57  36 

3460 

40  39  45 

3445 

42  22  Z5 

1436 

44     4  58 

843X 

Aldebaran 

E. 

40  56  38 

tX37 

39     6  36 

8X54 

37  16  59 

8X73 

35  27  49 

3x90 

Mars 

£. 

82  44  51 

8393 

80  58  40 

3306 

79  12  50 

8380 

77  27  20 

8334 

Pollux 

£. 

83  14  32 

3167 

81  25  15 

3i8x 

79  36  19 

8I95 

77  47  44 

83XO 

Venus 

£. 

94  41     3 

t376 

92  56  54 

8390 

91  13     5 

«405 

89  29  37 

84S> 

12 

Fomalhaut 

W. 

72  32  37 

W 

74     8  41 

•734 

75  44  36 

«74X 

77  ao  2z 

«75X 

a  Pegasi 

W, 

52  39  34 

«43« 

54  22  20 

3440 

56     4  58 

8448 

57  47  25 

8456 

Mars 

E. 

68  45  20 

H15 

67     2     6 

8438 

65  19  17 

S449 

63  36  52 

2467 

Pollux 

£. 

68  50  39 

3393 

67     4  29 

83x1 

65  18  46 

8330 

63  33  30 

9349 

Venus 

E. 

80  57  53 

3S03 

79  16  43 

3S30 

77  35  58 

•338 

75  55  37 

8555 

ReguluB 

E. 

105  29  40 

333Z 

103  41  59 

M47 

zoz  54  41 

8163 

100     7  46 

8879 

13 

Fomalhaut 

W. 

85  15  26 

38x5 

86  49  34 

8831 

88  23  22 

««47 

89  56  49 

8M4 

a  Pegasi 

W. 

66  16  z8 

•5IX 

67  57  16 

•sas 

69  37  55 

8538 

71   18  16 

3558 

PoUux 

E. 

54  54  20 

«453 

53  12     0 

«475 

51  30  12 

8498 

49  48  56 

3531 

Mars 

E. 

55  "     7 

«559 

53  31  16 

aS77 

51  51  50 

4398 

50  Z2  51 

8615 

Venus 

E. 

67  40     9 

a649 

66     2  20 

3668 

64  24  57 

8687 

62  47  59 

3706 

Regulus 

E. 

91  19  15 

9363 

89  34  47 

8380 

87  50  44 

«397 

86     7     5 

t4Z5 

Sun 

E. 

"3  34  47 

^5 

"I  57  34 

a694 

no  20  46 

37x3 

108  44  23 

8731 

H 

Fomalhaut 

W. 

97  38  12 

•gfia 

99     9  " 

•984 

zoo  39  45 

S006 

102     9  51 

3038 

aArietis 

W. 

35  58  48 

«3«5 

37  38     3 

«S94 

39  17    6 

8605 

40  55  54 

36e6 

Pollux 

E. 

41  31     6 

3653 

39  53  22 

3683 

38  16  18 

3713 

36  39  55 

8745 

Mars 

E. 

42     4  27 

t7H 

40  28     6 

t734 

38  52  12 

t754 

37  16  44 

«773 

Venus 

E. 

54  49  32 

380X 

53  15     6 

3830 

51  41     4 

8639 

50     7  27 

8838 

Regulus 

E. 

77  35     I 

3501 

75  53  49 

■5x9 

74  13     2 

8336 

72  3«  39 

«553 

Sun 

E. 

zoo  48  s6 

8831 

99  14  26 

8840 

97  40  50 

8838 

96     7  37 

8876 

15 

o  Arietis 

W. 

49    6    0 

3676 

50  43  12 

•689 

52  20     7 

870X 

53  56  45 

8714 

Pollux 

E. 

28  49  57 

99S8 

27  18  51 

3015 

25  48  57 

3077 

24  20  19 

3x45 

Mars 

E. 

29  26  15 

8883 

27  53  35 

8906 

26  21  24 

«3X 

24  49  44 

8958 

Venus 

E. 

42  25  20 

8950 

40  54     4 

8968 

39  23  II 

4985 

37  52  39 

3003 

Regulus 

E. 

64  16  32 

8637 

62  38  27 

8653 

61     0  44 

8669 

59  23  23 

868s 

i 
I 

Sun 

E. 

88  27  II 

896a 

86  56  II 

8980 

85  25  33 

•997 

83  55  x6 

30x4 

i6 

a  Arietis 

W. 

61  53  42 

V77 

63  30  40 

8789 

65     5  2Z 

8801 

66  39  47 

3813 

Aldebaran 

W. 

28  48  43 

8803 

30  23     7 

1809 

31  57  23 

88x7 

33  31  29 

3835 

Venus 

E. 

30  23  29 

3089 

28  57     6 

3x07 

27  29     5 

SX84 

26     I  24 

3x39 

Regulus 

E. 

51  21  54 

8763 

49  46  38 

8779 

48  iz  42 

8793 

46  37     5 

880S 

Sun 

E. 

76  28  49 

3091 

75     0  28 

3x06 

73  32  26 

3X30 

72     4  41 

3x35 

17 

a  Arietis 

W. 

74  28  II 

8870 

76     I     8 

8B80 

77  33  52 

889Z 

79     6  23 

a90x 

11 
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XVIL 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direction 
of  Object 

Noon. 

P.L. 

of 

Diff. 

Illh. 

P.I. 

of 

Diff. 

Vlh. 

P.L. 

of 

Diff. 

IX^ 

P.L 

of 
Diff. 

e        *        w 

e        f        0 

•      «      » 

m          f         m 

17 

Aldebaran 

Regulus 

Sun 

W. 
E. 
E. 

35     5  25 

45     2  48 
70  37  14 

a834 
a893 
3148 

36  39     9 
43  28  50 
69  10     3 

a84a 
t838 
3x63 

38   12  42 

41  55  12 
67  43     9 

.985X 
3853 
3x77 

39  46     3 

40  21  53 
66  16  32 

3859 
9867 

3189 

18 

a  Arietis 

Aldebaran 

Sun 

W. 
W. 
E. 

80  38  41 
47  30     3 
59     7     9 

agix 
3905 

3250 

82  10  46 
49     2  16 
57  41  59 

9921 

99X8 
3968 

83  42  38 
50  34  19 
56  17     3 

9930 
9991 

3973 

85  14  19 
52     6  II 
54  52  20 

9939  : 

3938I 
3383 

19 

a  Arietis 
Aldebaran 
Pollux 
Sun 

W. 
W. 
W. 
E. 

92  49  56 
59  43     5 
19  56  15 
47  51  47 

9981 
2967 
3603 
3335 

94  20  32 
61  13  59 
21  14  46 
46  28  16 

3989 

8973 
3536 
3344 

95  50  58 
62  44  45 
22  34  41 
45     4  55 

3997 
8980 

3464 
3353 

97  21  15 
64  15  22 
23  55  45 
43  41  45 

3005 
3986 

34x5 
3368 

20 

a  Arietis 
Aldebaran 
Pollux 
Sun 

W. 
W. 
W. 
E. 

104  50  25 

71  46  33 
30  52  16 
36  48  28 

3Q38 
3017 
SaTO 
3407 

106  19  51 
73  16  25 
32  17     2 
35  26  19 

3044 
3088 
3353 
34x5 

107  49     9 
74  46  II 

33  42     8 

34  4  19 

3050 
3oa6 
3941 
3493 

109  18  20 
76  15  51 
35     7  29 
32  42  29 

3056 
303X 
3999 
3433 

21 

Aldebaran 
Pollux 

Sun 

W. 
W. 
E. 

83  42  47 
42  17     4 
25  56     2 

305a 
319a 
3484 

85  II  55 
43  43  22 
24  35  «o 

3056 
3x87 
3497 

86  40  59 
45     9  47 
23  14  52 

3060 
3x83 
35x0 

88     9  58 
46  36  16 
21  54  39 

3063 
3x8x 
3535 

25 

Sun 

Antares 
Saturn 
a  AquilflB 

W. 
E. 
E. 
E. 

18  26  39 

48  II  36 

68  52  10 

100  41  52 

3573 
3096 
30B7 
3509 

19  45  43 
46  43  22 
67  23  45 
99  21  38 

3554 
3096 

3083 
3504 

21     5     8 
45  15     7 
65  55  17 

98     I  18 

3538 
3096 

.3089 
3498 

22  24  50 

43  46  52 
64  26  45 
96  40  51 

3535 
3095 

3079 
3493 

36 

Sun 

Antares 
Saturn 
a  AquilflB 
Fomalhaut 

W, 
E. 
E. 
E. 
E. 

29     6  35 
36  25  27 

57     3     7 

89  57  22 

117  10  56 

3474 
S093 

3061 
347a 
S650 

30  27  28 
34  57     9 
55  34  10 
88  36  27 
115  53  16 

3465 
S093 
3057 
S4G9 
3633 

31  48  31 
33  28  51 
54     5     7 
87  15  29 
114  35  16 

3458 
3093 
3053 
3466 

36x5 

33     9  42 
32     0  33 
52  36     0 
85  54  27 
113  16  58 

3451 

dO»3 
3048 
3463 
S598 

27 

Sun 
Saturn 
aA.qailse 
FomaJhaut 

W. 
E. 
E. 
E. 

39  57  49 

45     9     2 

79     8  40 

106  41     3 

34" 

3085 
3455 
3534 

41  19  53 

43  39  20 

77  47  26 

105  21     5 

S403 
3080 
S4S4 

35x0 

42  42     7 

42     9  32 

76  26  II 

104    0  52 

3394 
30x4 
3454 
3497 

44     4  30 
40  39  36 
75     4  55 

102   40   25 

3387 
S006 
3454 
3485 

28 

SUK 

Saturn 
a  Aquilse 
Fomalhaut 

W. 
E. 
E. 
E. 

50  58  47 
33     7  58 
68  18  49 

95  54  56 

3341 

a973 
3463 
343X 

52  22  10 
31  37  12 
66  57  43 
94  33  H 

3333 
9966 

3466 
3490 

53  45  44 
30     6  17 

65  36  40 
93  II  20 

333a 
3958 

3470 
34x0 

55     9  30 

28  35  II 
64  15  42 

91  49  15 

3313 

3950 
3475 
3400 

«9 

Sun 
Saturn 
a  AquilflB 
Fomalhaut 

W. 
E. 
E. 
E. 

62  II  23 
20  57     4 
57  32  41 
84  56  15 

3457 
3906 

35x7 
3358 

63  36  25 
19  24  52 
56  12  36 
83  33  10 

3345 
9098 

3530 
3350 

65     I  41 
17  52  30 
54  52  45 
82     9  56 

3933 

989X 
3544 

3343 

66  27  12 
16  19  59 
53  33     9 
80  46  33 

39x9 
9883 
3563 
3335 

30 

Sun 

Jupiter 
a  AquilflB 
Fomalhaut 

W. 
W. 
E. 
E. 

73  38  44 
13  57  19 
47     0  47 
73  47  48 

3x51 

9843 
3668 
3306 

75     5  52 
15  30  53 
45  43  47 
72  23  44 

3136 

989B 
3736 
330a 

76  33  18 
17     4  45 
44  27  27 
70  59  36 

3X90 

98x3 
3768 
3399 

78     I     3 
18  38  56 
43  II  51 
69  35  23 

3x05 
3799 
3817 
3397 

xvm. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

.1^ 

Name  and  Direction 
of  Object 

Midnight 

P.L. 

of 

Diff. 

XVh. 

P.L. 

of 

Diff. 

XVIIIh- 

P.U 

of 

Diff. 

XXIb. 

P.L. 

of 

Diff. 

•     »     ft 

0            »          w 

0                »                M 

0       »       » 

17 

Aldebaran 

Regulus 

Sun 

W. 
E. 
E. 

41  19  14 
38  48  52 
64  50  10 

2868 
2883 
3aoa 

42  52  14 

37  16  II 
63  24     3 

a877 
a898 

32x4 

44  25     2 
35  43  49 
61  58  II 

3886 
29x3 
3226 

45  57  «8 
34  II  46 
60  32  33 

3895 
2939 
3238 

i8 

a  Arietis 
Aldebaran 

Sun 

W. 
W. 
E. 

86  45  48 
53  37  54 
53  27  49 

"937 
3394 

88  17     6 
55     9  26 
52     3  31 

2957 

3943 
3305 

89  48  13 
56  40  48 
50  39  25 

3963 

3953 
33x4 

91   19  10 
58  12     I 
49   15  30 

3973 
3959 
3335 

19 

a  Arietis 
Aldebaran 
Pollux 
Sun 

W. 
W. 
W. 

E. 

98  51  22 
65  45  52 
25  17  45 
42  18  45 

301 1 
9993 
3373 
3371 

100  21  21 
67  16  13 
26  40  32 
40  55  55 

3019 
3999 

3341 
3380 

loi   51   10 
68  46  27 
28     3  56 
39  33  16 

3026 
3005 
33x3 
3389 

103  20  51 
70   16  33 
29  27  53 
38   10  47 

3031 
3011 
3290 
3398 

20 

a  Arietis 
Aldebaran 
Pollux 
Sun 

W. 
W. 
W. 
E. 

no  47  23 
77  45  25 
36  33     4 
31  20  50 

30G3 
3036 

3819 
344a 

112  16  19 
79  14  53 
37  58  50 
29  59  21 

3067 
3040 
38x0 
345a 

"3  45     9 
80  44  16 

39  24  47 
28  38     3 

3073 
3044 
3304 
346a 

115  13   52 
82  13  34 
40  50  52 
27  16  57 

3078 
3048 
3198 
3473 

21 

Aldebaran 
Pollux 

Sun 

W. 
W. 
E. 

89  38  52 

48      2   48 

20  34  43 

3066 

3178 
3343 

91     7  43 
49  29  24 
19  15     6 

3069 
3175 
3564 

92  36  30 
50  56     3 
17  55  52 

307X 
3x73 
3588 

94     5  14 
52  22  45 
16  37     5 

3073 
3171 
3619 

25 

Sun 

Antares 
Saturn 
a  AquilsD 

W. 
E. 
E. 
E. 

23  44  47 
42  18  36 
62  58  10 
95  20  19 

35x3 
3095 
3076 
3488 

25     4  57 
40  50  20 
61  29  31 
93  59  42 

3503 
3094 
3073 
3484 

26  25  19 
39  22     3 
60    0  48 
92  39     0 

3493 
3093 
3069 

3480 

27  45  52 
37  53  45 
58  32     0 
91   18  13 

348a 
3093 
3065 
3476 

26 

Sun 

Antares 
Saturn 
a  Aquilse 
Fomalhaut 

W. 
E. 
E. 
E. 
E. 

34  31     I 
30  32  17 
51     6  47 
84  33  22 
III  58  21 

344a 
3096 
3<H4 
346a 

3581 

35  52  30 
29     4     3 
49  37  29 
83  12  15 
no  39  26 

3434 
3098 
3040 
34S9 
3566 

37  14     8 
27  35  51 

48     8     6 

81  51     5 
109  20  15 

3437 
3X0X 
3035 
3457 
355' 

38  35  54 
26     7  42 
46  38  37 
80  29  53 
108     0  47 

34x9 
3x04 
3030 
3456 
3537 

27 

Sun 
Saturn 
a  Aquilae 
Fomalhaut 

W. 
E. 
E. 
E. 

45  27     1 

39     9  33 

73  43  39 

loi  19  44 

3379 
3001 
3454 
3474 

46  49  42 
37  39  22 
72  22  24 
99  58  51 

3370 
a995 

3456 
3463 

48  12  33 
36     9     3 
71     I   II 

98  37  45 

3360 
3988 

3457 
345a 

49  35  35 
34  38  35 
69  39  59 
97  x6  27 

3351 
3981 
3459 
3440 

28 

Sun 
Saturn 
a  Aquilae 
Fomalhaut 

W. 
E. 
E. 
E. 

56  33  27 
27     3  55 
6a  54  50 
90  26  59 

3301 
a94Z 
348X 
339a 

57  57  37 
25  32  28 

61  34     5 
89     4  33 

3391 

a933 
3488 
3383 

59  21  59 
24     0  51 

60  13  27 
87  41  57 

3379 
2924 
3497 
3374 

60  46  35 
22  29     3 
58  52  59 
86  19  II 

3368 
2916 
3506 
3365 

29 

Sun 
Saturn 
a  Aquilse 
Fomalhaut 

W. 
E. 
E. 
E. 

67  52  59 
14  47  18 

52  13  53 
79  23     2 

3ao6 

SB76 
358a 
33a9 

69  19     I 
13  14  29 
50  54  59 
77  59  24 

3193 
287X 
3603 
3333 

70  45  19 
"  41  34 
49  36  28 
76  35  39 

3x79 
2866 
3637 
3317 

72  II  53 
10     8  32 
48  18  23 
75  II  47 

3165 
206X 

3654 

33XX 

30 

Sun 

Jupiter 
a  Aquilae 
Fomalhaut 

W. 
W. 
E. 
E. 

79  29     6 
20  13  25 

41  57     5 

68  II     8 

3090 
2785 
3871 
3a95 

80  57  28 
21  48  13 
40  43   16 
66  46  51 

3074 

2770 

.  3934 

3994 

82  26     9 
23  23  20 
39  30  31 
65  22  33 

3058 
3755 
4006 
3394 

83  55  10 
24  58  47 
38  18  57 
63  58  16 

3041 
3740 
4089 

3394  1 

1 
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AT  GREENWICH  APPARENT  NOON. 

1 

1 

1 

1 
•s 

5 

THE  SUN'S 

Sidereal 
Time  of 
beml- 
diameter 
Passing 
Meridiea 

Equation  Of 

Time, 

to  be 

Subtracted 

from 

Apparent 

Time^ 

DiflLfor 
I  Hoar. 

Apparent 
Right  Ascension. 

Diff.  for 
X  Hour. 

Apparent 
Declination. 

Dii  for 
I  Hour. 

Semi- 
diameter. 

Mon. 
Tues. 
Wed. 

I 

2 

3 

h     m       s 
12    28    47.01 
12    32    24.43 
12    36      2.13 

8 

9.055 
9.067 
9.079 

0        f       f* 

S.   3    6  37.0 
3  29  54-4 
3  53     9-3 

m 

-58.28 
58.18 
58.07 

16 

i6 
i6 

m 

O.IO 

0.37 

0.65 

8 
64.26 
64.30 
64.35 

m       8 
10    14.24 
10   33.32 
10   52.12 

• 

0.80X 
0.789 
0.777 

Thur. 
Frid. 
Sat. 

4 
5 
6 

12    39   40.12 
12    43    18.47 
12    46    57.16 

9.092 
9.106 
9.Z2I 

4  16  21.3 

4  39  30.3 

5  2  35.8 

-57.95 
57.81 
57.66 

16 
16 
16 

0.93 
1.20 

1.48 

64.40 
64.45 
64.51 

II    10.63 

II  a8.8o 
II  46.62 

0.764 
0.750 
0.735 

SUN. 

Mon. 

Tues. 

7 
8 

9 

12    50   36.22 
12    54    15.68 

12  57  55-57 

9.137 
9.155 
9.173. 

5  25  37-5 

5  48  35- 1 

6  II  28.3 

-57.50 

57-32 
57-12 

16 
16 
16 

1.75 

2.03 

2.31 

'64.57 
64.63 
64.70 

12     4.06 
12  21.09 
12  37.71 

0.719 
0.702 
0.683 

Wed. 
Thur. 
Frid. 

lO 

II 

12 

13     I  35-91 
13     5  16.72 
13     8  58.04 

9.192 
9.212 
9.234 

6  34  16.5 

6  56  59.6 

7  19- 37-2 

-56.91 
56.69 
56.45 

16 
16 
16 

2.58 

2.86 
3-13 

64.77 
64.84 
64.91 

12  53.88 

13  9.58 
13  24.78 

0.663 
0.643 
0.622 

Sat. 

SUN. 

Mon. 

13 
H 
15 

13  12  39.87 
13  16  22.24 
13  20     5.16 

9.256 
9.279 
9.303 

7  42     8.8 

8  4  34.2 
8  26  52.9 

-56.19 
55.92. 
55.64 

16 
16 
16 

3.41 
3.68 
3.96 

64.99 
65.06 
65.14 

13  39.46 

13  53.62 

14  7.21 

0.60Z 
0.578 
0.554 

Tues. 
Wed. 
Thur. 

i6 

17 
i8 

13  23  48.67 
13  27  32.78 
13  31   17.48 

9.327 
9.352 
9.377 

8  49    4.7 

9  II     9.0 
9  33     5-4 

-55.34 
5502 
54.68 

16 
16 
16 

4-23 
4.51 
4.78 

65.22 
65.30 
65-39 

14  ao.2i 
14  32.64 
14  44.45 

0.530 

0.505 
0.479 

Frid. 

Sat. 

SUN. 

19 
so 

21 

13  35     2.80 
13  38  48.77 
13  42  35-38 

9.403 
9.430 
9.458 

9  54  53-6 
10  16  33.2 
10  38     3.8 

-54.33 
53.96 
53.57 

16 
16 
16 

5-05 
5.32 
5.59 

65.48 

65.57 
65.66 

14  55.64 

15  6.20 
15  16.11 

0.453 
0.426 

0.399 

Mon. 
Tues. 
Wed. 

22 

23 

24 

13  46  22.68 
13  50  10.64 
13  53  59.30 

9.487 
9.516 

9.545 

10  59  24.8 

11  20  36.0 
II  41  36.9 

-53.17 
52.75 
52.32 

16 
16 
16 

5.86 
6.12 
6.39 

65.76 
65.86 
65.96 

15  25.35 
15  33-91 
15  41-79 

0.371 
0.343 
0.314 

Thur. 

Frid. 

Sat. 

25 
26 
27 

13  57  48.66 

14  I  38.73 
14     5  29.52 

9.574 
9.603 
9.633 

12     2  27.2 
12  23     6.4 
12  43  34.0 

-51.87 
51.40 
50.91 

16 
16 
16 

6.65 
6.91 
7.17 

66.06 
66.17 
66.28 

15  48.96 

15  55.42 

16  1. 16 

0.284 

0.254 
0.224 

SUN. 
Mon. 
Tues. 
Wed. 

28 
29 

30 
31 

14    9  21.04 
14  13  13.31 
14  17     6.33 

14   21      0.H 

9.663 
9.694 
9.726 
9.758 

13     3  49.8 
13  23  53-2 

13  43  43-9 

14  3  21.4 

-50.41 
49.89 
49-34 
48.78 

16 
16 
16 
16 

7.43 
7.69 

7.95 
8.20 

66.39 
66.50 
66.61 
66.72 

16    6.18 
16  10.45 
16  13.97 
16  16.74 

O.X93 
0.Z62 
0.131 
0.099 

Thur. 

32 

14  24  54.66     9.790 

S.14  22  45.4 

-48.21 

16 

8.45 

66.83 

16  18.74 

ao67 

NOIE^' 

rhe  maan  time  o(  Mmldiuneter  pi 

Miat  naj  be  found  br  mbtn 

ictia(< 

1 

rha  lign  —  prefixed  to  the  hourly 

chance  o(  declination  indicau 

I*  that 

i. 

IL 
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AT  GREENWICH  MEAN  NOON. 

- 

THE  SUN'S 

1 

1 
"S 

S 

■i 
g 

a 

1 
1 

BqaaUon  of 

Time, 

to  be 

Added  to 

Mean  Time. 

Diff.for 

z  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

DifE.for 
xHoor. 

Apparent 
Declinatioa 

UUl  for 
I  Honr. 

Mon. 
Tues. 
Wed. 

I 

2 

3 

b 
12 
12 
12 

m       8 
28    48.56 
32    26.03 
36      3.78 

8 

9-055 
9.067 

9.079 

0              '           w 

S.    3    6  46.9 
3  30    4-6 
3  53  19-8 

-58.28 
58.18 
58,07 

m       8 
10    14.38 
10    33.46 
10   52.27 

8 

0.801 
0.789 
0.777 

h      m       8 

12  39   2.94 
12  42  59.49 
12  46  56.04 

Thur. 

Frid. 

Sat 

4 
5 
6 

12 
12 
12 

39  41.82 
43  20.21 
46  58.95 

9.092 
9.106 
9.I2I 

4  16  32.1 

4  39  41-4 

5  2  47.2 

-57-95 
57.81 
57.66 

II    10.77 
II    28.94 
II    46.75 

0.764 
0.750 
0.735 

12  50  52.60 
12  54  49.15 
12  58  45.70 

SUN. 

Mon. 

Tues. 

7 
8 

9 

12 
12 
12 

50  38.06 
54  17.57 
57  57.50 

9.137 
9.155 
9.173 

5  25  49-1 

5  48  46.9 

6  II  40.3 

-57.50 
57.32 
57.12 

12      4.20 
12    21.23 
12    37.85 

0.7X9 
0.702 
0.683 

13   2  4225 

13     6  38.81 
13  10  35.36 

Wed. 
Thur. 
Frid. 

lO 

11 

12 

13 
13 

I  37.89 
5  18.74 

9      O.IO 

9.192 
9.212 

9-234 

6  34  28.7 

6  57  12.0 

7  19  49-8 

-56.91 
56.69 
56.45 

12  54.02 

13  9.72 
13    24.92 

0.663 
0.643 
0.622 

13  14  31.91 
13  18  28.46 
13  22  25.02 

Sat 

SUN. 

Mon. 

13 
14 
15 

13 
13 
13 

12  41.97 
16  24.38 
20     7.34 

9.256 
9.279 
9.303 

7  42  21.6 

8  4  47.2 
8  27     6.0 

-56.19 
55.92 
55.64 

13    39.60 

13  53-75 
H    7.34 

0.601 
0.578 
0.554 

13  26  21.57 
13  30  18.12 
13  34  14.68 

Tues. 
Wed. 
Thur. 

i6 

17 
i8 

13 
13 
13 

23  50.88 
27  35'02 
31   19.76 

9.327 
9.352 
9.377 

8  49  17.9 

9  II  22.3 
9  33  18.8 

-55.34 
55.02 
54.68 

14  20.34 
14  32.76 
H  44-57 

0.530 
0.505 
0.479 

13  38  11.23 
13  42     7.78 
13  46    4.34 

Frid. 

Sat 

SUN. 

19 

20 
21 

13 
13 
13 

35     512 
38  51.13 
42  37.78 

9.403 
9430 
9.458 

9  55     7-1 
10  16  46.8 
10  38  17.4 

-54-33 
53.96 
53.57 

14  55-77 

15  6.31 
15  16.21 

0.453 
0.426 

0.399 

13  50    0.89 

13  53  57-44 
13  57  54.00 

Mon. 
Tuea 
Wed. 

22 
23 

24 

13 

13 
13 

46  25.11 
50  13.10 
54     1-79 

9.487 
9.516 

9.545 

10  59  38.5 

11  20  49.7 
II  41  50.6 

-53.17 
52.75 
52.32 

15  25.44 
15  34.00 
15  41.87 

0.371 
0.343 
0.314 

14     I  50.55 
14     5  47.10 
14     9  43.66 

Thur. 
Frid. 
Sat 

25 
26 

27 

13 

H 

57  51-18 
I  41.28 
5  32.10 

9.574 
9.603 

9.633 

12     2  40.9 
12  23  20.0 
12  43  47.6 

-51.87 

51.39 
50.90 

15  49.03 

15  55-49 

16  1.22 

a284 

0.254 
0.224 

14  13  40.21 
14  17  36.76 
14  21  33.32 

SUN. 
1  Mon. 
1  Tues. 
1  Wed. 

28 
29 

30 
31 

14 
H 
14 
14 

9  23.64 

13  15.93 
17     8.97 
21     2.77 

9.663 
9.694 
9.726 
9.758 

13     4     3-3 
13  24     6.6 

13  43  57-2 

14  3  34.6 

-50.40 
49.88 
49.33 
48.77 

16    6.23 
16  10.49 
16  14.01 
16  16.77 

0.193 
0.162 
0.131 
0.099 

14  25  29.87 
14  29  26.43 
14  33  22.98 
14  37  19-53 

'  Thur. 

3^ 

14 

24  57.33 

9.790 

S.  14  22  58.5 

-48.20 

16  18.76 

0.067 

14  41  16.09 

Nonfc— Th 
Tl 

e  sm 
e  sig 

incre 

Bidiamttter  for  m«a 

a  —  prefixed  to  the 
asing. 

a  noon  may 
»  hourly  cha 

bo  assumed  the  sa 
nge  of  declination  ii 

me  as  that  for  apparent  i 
idicates  that  south  declina 

loon. 
tions  are 

DUE.  for  I  Hoar, 

+  9'.8565. 
(Table  UL) 
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AT  GREENWICH  MEAN  NOON. 

Mean  Time 

of 

Sidereal  Nooa 

1 

s 

1 

■s 
1 

1 

1 

■s 
5 

THE  SUN'S 

Logarithm 

of  the 

Radius  Vector 

of  the 

Earth. 

Diff.  for 
I  Hour. 

TRUE  LONGITUDE. 

DIff.  for 
I  Hour. 

LATITUDE. 

y. 

V 

I 

2 

3 

274 
275 
276 

0           •            r> 

187  50  55-5 

188  49  59.3 

189  49     4.8 

»       »» 
50      2.6 
49     6.3 
48  1 1.7 

147.62 
147.69 
147-77 

+  0.17 
0.27 
0.34 

0.0003049 
0.0001768 
0.0000486 

-53-3 
53-4 
53-4 

h     m       s 
II    19      5.50 
II    15      9.60 
II    II    13.69 

4 
5 
6 

277 
278. 
279 

190  48  1 1.9 

191  47  21.0 

192  46  31.9 

47  18.7 
46  27.7 

45  38.5 

147.84 
147.92 
147-99 

+  0.38 
0.40 
0.40 

9.9999206 
9.9997928 
9.9996656 

-53-3 
53-1 
52.9 

II     7  17.78 
II     3  21.88 
10  59  25.97 

7 
8 

9 

280 
281 
282 

193  45  44.6 

194  44  59-3 

195  44  16.0 

44  5I-I 
44    5.8 
43  22.4 

148.07 
148.15 
148.24 

+  0.35 
0.28 
0.17 

9.9995390 
9.99941 31 
9.9992880 

-52.6 

52-3 
52.0 

10  ^^  30.06 
10  51  34.16 
lo  47  38.25 

lO 

II 

12 

283 
284 
285 

196  43  34-9 

197  42  56.0 

198  42  19.3 

42  41.2 
42     2.2 
41  25.4 

148.33 

148.42 
148.52 

+  0.04 

—  O.IO 

0.23 

9.9991637 
9.9990402 
9.9989174 

-51.6 
51-3 
51.0 

10  43  42.34 
10  39  46.44 

10  35  50.53 

13 
14 
15 

286 
287 
288 

199  41  44.9 

200  41   12.9 

201  4Q  43.2 

40  50.9 
40  18.8 
39  48.9 

148.62 
148.72 
148.82 

-0.37 
0.50 
0.60 

9-9987954 
9.9986738 

9-9985526 

-50.8 
50.6 
50.4 

10  31  54.62 
10  27  58.72 
10  24     2.81 

i6 

17 
i8 

269 
290 
291 

202  40  15.9 

203  39  50.8 

204  39  28.0 

39  21.6 
38  56.4 
38  33.5 

148.91 
X49.01 
149.10 

-0.68 
0.74 
0.76 

9.9984317 
9.9983112 
9.9981908 

-50.3 
50.2 
50.1 

10  20     6.90  1 
10  16  11.00  ' 
10  12  15.09 

19 

20 
31 

292 

293 
294 

205  39    7-4 

206  38  49.1 

207  38  32.9 

38  12.8 
37  54-4 
37  38.1 

149.19 
149.28 
149.37 

-0.77 
0.75 
0.70 

9.9980706 
9.9979506 
9.9978305 

--50.0 
49.9 
49.9 

10     8  19.18 
10     4  23.27 
10     0  27.36 

22 
23 

24 

295 
296 
297 

208  38  18.8 

209  38     6.7 

210  37  56.6 

37  23.8 
37  1 1-6 
37     1.4 

149.45 
149.54 
149.62 

—  0.63 
0.54 
0.43 

9.9977107 
9.9975909 
9-9974713 

-49.9 
49.9 
49.8 

9  56  31-46 
9  52  35-55 
9  48  3964 

25 
26 

27 

298 

299 
300 

211  37  48.4 

212  37  42.1 

213  37  37.6 

36  53.1 
36  46.7 
36  42.1 

149.70 

149.78 
149.85 

-0.31 

0.16 

—  0.0 1 

9-9973518 
9.9972325 

9.9971 1 35 

-49.7 
49.6 

49.5 

9  44  43-73 
9  40  47.82 

9  36  51-92 

28 
29 

30 
31 

301 
302 
303 
304 

214  37  34-8 

215  37  33-8 

216  37  34.3 

217  37  36.5 

36  39.2 
36  38.0 

36  38.5 
36  40.6 

149.92 
149.99 
150.06 

150.13 

+  O.II 

0.23 
0.30 
0-35 

9.9969949 
9.9968768 

9-9967594 
9.9966429 

-49.3 
49-0 
48.7 
48.4 

9  32  56.01 

9    29       O.IO 

9  25     4-19 
9  21     8.28 

32 

305 

218  37  40.2 

36  44.2 

150.19 

+  0.39 

9.9965272 

-48.0 

9  17  12.38 

Note.— The 

nnmbera  in  column  A 

correspond  tc 

the  true  e 

quinor  of  the  date;    in  column 

A'  to  the 

DHL  for  I  Hour, 

mea 

n  equinox  of  Januar 

y  o*.o. 

— 9".8296. 
(Table  II.) 
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1 

1 

1 

GREENWICH 

MEAN  TIME. 

1 

THE 

MOON'S 

1 

i   1 

SBMIDIAMBTER. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGS. 

Noon. 

Midnight 

Noon. 

Diff.  for 
r  Hour. 

MidnighL 

Diff.  for 
I  Hour. 

Meridian  of 
Greenwich. 

Diff.  for 
I  Hour. 

Noon. 

1    I 
:    2 
1     3 

15  295 

15  43-5 
15  58.5 

t                    M 

15     36.3 

16     6.1 

56  44-6 

57  36.2 

58  31.3 

+2.04 
2.24 
2.32 

57  9.8 

58  3.5 

58  59-2 

+2.15 
2.30 
2.30 

h      m 

5  47.2 

6  40.6 

7  34-1 

m 

2.22 
2.23 
2.23 

d 

7.7 
8.7 
9.7 

1     4 
1     5 
,     6 

16  13.6 
16  27.2 
16  38.0 

16  20.6 
16  33.1 
16  41.9 

59  26.5 

60  16.7 
60  56.4 

+2.22 
1.90 

1-35 

59  52.5 

60  38.2 

61  10.6 

+2.09 
1.65 
1. 00 

8  27.5 

9  20.9 
10  14.8 

2.22 
2.23 
2.26 

10.7 
II.7 
12.7 

'     7 
1     8 

1     9 

16  44.6 
16  45.8 
16  41.6 

16  45.9 
16  44.4 
16  37-5 

61  20.4 
61  25.0 
61     9.3 

+0.61 

-0.23 

1.05 

61  25.2 
61   19.7 
60  54.4 

+0.19 

—0.65 

1.42 

11  9.8 

12  6.3 

13  4-5 

2.32 
2.39 
2.45 

13-7 
14.7 
^5-7 

10 

II 

'    13 

16  32.3 
16  19.3 
16     4.1 

16  26.2 
16  11.9 
15  56.1 

60  35-4 
59  47.6 
58  51.6 

-1.73 
2.19 
2.41 

60  12.9 
59  20.3 
58  22.4 

-1.99 
2.33 
2.43 

14  3-7 

15  31 

16  I.I 

2.48 
2.46 
2.37 

16.7 
17.7 
18.7 

13 
,  15 

15  48-2 
15  329 
15  191 

15  40.4 

15  25.7 
15  13.0 

57  53-2 
56  57.0 
56     6.4 

-2.41 
2.24 
1.95 

57  24.6 
56  30-8 
55  43-9 

-2.34 
2.10 
1.78 

16  56.4 

17  48.7 

18  37.4 

2.24 

2.10 
1.97 

19.7 
20.7 
21.7 

1  i6 
1  17 
'  i8 

15     7-4 
14  58.1 

14  51-3 

15     2.5 

H  54-4 
14  48.8 

55  23.5 
54  49-5 
54  24.4 

-1.60 
1.23 
0.86 

55     5-4 
54  35.8 
54  I5-I 

-1.42 
1.05 
0.69 

19  23.2 

20  6.7 
20  48.6 

1.85 
1.77 

1-73 

22.7 
23.7 
24.7 

;    19 

14  46.8 

H  44-5 
14  44.0 

H  45-4 
14  44.0 
14  44.3 

54     7-9 
53  59.2 
53  57.4 

-0.52 
-0.21 
+0.05 

54     2.6 
53  57.5 
53  58.8 

-0.36 
-0.07 

+0.18 

21  29.9 

22  11.3 
22  53-5 

X.72 
X.74 
1.78 

257 
26.7 

27.7 

I22 

I23 

24 

14  45-1 
14  47-7 
14  51.6 

14  46.2 
14  49.5 
14  54.0 

54     1-6 
54  ii-i 
54  25.3 

+0.29 
0.50 
0.68 

54     5-8 
54  17.7 
54  34-1 

+0.39 
0.59 
0.78 

23  37-1 

6 
0  22.5 

1.85 
1.94 

28.7 

29.7 

0.9 

1  26 
1  27 

14  567 

15  2.9 
15  10.5 

14  59.6 

15  6.6 
15  14.8 

54  44-0 

55  7.1 
55  34-9 

+0.87 
1.06 
1.26 

54  55.0 

55  20.4 
55  50-6 

+0.96 
I.16 
1.36 

I    lO.I 

1  59.6 

2  50.8 

2.02 
2.10 
2.15 

1.9 
2.9 
3-9 

;  29 
i  30 
1  31 

15  19.4 
15  29.6 
15  41.1 
15  53-4 

15  24.3 
15  35-2 
15  47.1 

15  59-7 

56     7.6 

56  45-1 

57  27.1 

58  12.3 

+1.46 
1.66 
1.83 
1.91 

56  25.7 

57  5.6 

57  49-4 

58  35.5 

+1.56 

x-75 
1.88 

1.93 

3  42.8 

4  35-0 

5  27.0 

6  18.5 

2.18 
2.17 
2.15 
2.X4 

4.9 

5-9 
6.9 

7.9 

1  32 

16     6.0 

16  12.1 

58  58.6 

+1.90 

59  21. 1 

+1.83 

7    9-7 

2.14 

8.9 

1 

i 
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GREENWICH 

MEAN 

TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diff.for 

Declination. 

Diff.for 

Hoar. 

Right 

Diff.for 

Declinttiofi* 

Di&for 

Atcention. 

I  Minute. 

X  Minute. 

Atcention. 

z  Minute. 

z  Minute. 

11 

[ONDA 

Y  I. 

WEDNESDAY  3. 

h 

m        t 

B 

0    '      '      " 

w 

h 

m       t 

t 

0         t          m 

• 

O 

l8 

13  53- 20 

3.2988 

S.20  51  10. 1 

3.286 

0 

20 

4  48.45 

2.3x27 

S.I5    58    54.6. 

8.777 

I 

i8 

i6  11. i6 

2.2998 

20  47  49.4 

3.405 

X 

20 

7     7.2X 

2.3x26 

15    50       4.9 

8.881 

2 

i8 

i8  29.18 

t.3008 

20  44  21.5 

3^5*4 

2 

20 

9  25.96 

2.3x23 

15    41       8.9 

8.985 

3 

i8 

20  47.25 

2.30x7 

20  40  46.5 

3.643 

3 

20 

XX  44.69 

2.3Z2X 

15    32       6.7 

9.0B8 

4 

i8 

23     5.38 

2.3027 

20  37    4.3 

3.763 

4 

20 

14    3.41 

2.3XX9 

15   22   58.4 

9.X90 

5 

x8 

25  23.57 

2.3036 

20  33  15.0 

3.88Z 

5 

20 

16  22.12 

2.3x17 

15    13   43.9 

9.292 

6 

i8 

27  41.81 

2.3043 

20  29  18.6 

4.000 

6 

20 

18  40.8X 

2.3XX4 

15     4  23.4 

9.393 

7 

i8 

30    0.09 

t.305X 

20  25  15.0 

4.XX9 

7 

20 

20  59.49 

2.3XX2 

14  54  56.8 

9.493 

8 

i8 

3a  18.42 

2.3059 

20   21      4.3 

4.238 

8 

20 

23  18.  x6 

2.3XXD 

14  45  24.2 

9. 393 

9 

i8 

34  36.80 

2.3067 

20  x6  46.5 

4.356 

9 

20 

25  36.81 

2.3x08 

14  35  45.7 

9.69X   . 

lO 

i8 

36  55.22 

2.3073 

20    12    2Z.6 

4.474 

10 

20 

27  55-45 

2.5106 

14  26     1.3 

0.789 

XI 

i8 

39  13.68 

2.3080 

20     7  49.6 

4.993 

XI 

20 

30  14. 08 

2.3x03 

14  16  XX. 0 

9.887 

12 

i8 

41  32.18 

2.3086 

20     3  10.5 

4.7x2 

12 

20 

32  32.69 

2.3x01 

14    6  X4.9 

9.9B3 

13 

i8 

43  50.71 

a.  3091 

19  58  24,2 

4.830 

13 

2Q 

34  51.29 

2.3099 

13  56  X3.X 

XO.078 

14 

i8 

46     9.28 

2.3098 

19  53  30.9 

4.948 

14 

20 

37     9.88 

2.3097 

13  46     5.5 

XO.X73 

15 

i8 

48  27.88 

2.3x02 

19  48  30.5 

5.066 

15 

20 

39  28.45 

2.3094 

13  35  52.3 

XO.267 

16 

i8 

50  46.50 

2.3x07 

19  43  23.0 

5.X83 

16 

20' 

41  47.01 

2.9092 

13  25  33.5 

XO.360 

17 

i8 

53     5.16 

2.31x2 

19  38     8.5 

5.30X 

17 

20 

44     5.56 

2.3090 

13  15     9.1 

10.453 

i8 

i8 

55  23.84 

2.3XX5 

19  32  46.9 

5.4x8 

18 

20 

46  24.09 

2.3088 

13     4  39.2 

XO.544 

19 

i8 

57  42.54 

2.3x19 

19  27  18.3 

5.53s 

19 

20 

48  42.62 

2.3087 

12  54     3.8 

xo.^ 

20 

19 

0     1.27 

2.3x23 

19  21  42.7 

5.652 

20 

20 

51     1.14 

2.3086 

12  43  23.1 

10.723 

21 

19 

2  20.02 

2.3x27 

29  16    0.0 

5.769 

21 

20 

53  19.65 

2.3084 

12  32  37.0 

X0.8Z2 

22 

19 

4  38-79 

2.3x30 

19  xo  10.4 

5.885 

22 

20 

55  38.15 

2.3083 

X2   21    45.6 

X0.900 

23 

19 

6  57.58 
T 

2.3x32 

UESDA 

S.19     4  13.8 
Y  2. 

6.00X 

23 

20 

57  56.64 
TI 

2. 3081 

lURSD 

S.X2    XO   49.0 

AY  4. 

Z0.987 

0 

19 

9  16.38 

a. 3X34 

S.18  58  10.3 

6.ZX7 

0 

2X 

0  15.12 

2.3080 

S.ii  59  47.2 

X1.073 

I 

19 

"  35.19 

2.3x37 

18  51  59.8 

6.233 

I 

21 

2  33.60 

2.3079 

XX  48  40.3 

ZZ.Z58 

2 

19 

13  54.02 

2.3139 

18  45  42.4 

6.348 

2 

2X 

4  52.07 

2.9078 

"  37  28.3 

XX.24I 

3 

19 

16  12.86 

2.3x40 

18  39  18.0 

6.46s 

3 

21 

7  10. 54 

2.3078 

XX  26  XX. 4 

XX.  523 

4 

19 

18  31.70 

S.3X4X 

18  32  46.8 

6.578 

4 

21 

9  29.00 

2.9077 

II  14  49.5 

XX.  406 

5 

19 

20  50.55 

a.3X43 

18  26     8.7 

6.692 

5 

21 

IX  47.46 

2.3077 

XX     3  22.7 

XX.487 

6 

19 

23     9.41 

2.3143 

18  19  23.8 

6.805 

6 

21 

14     5.92 

2.3077 

10  51  51. X 

XZ.566 

7 

19 

25  28.27 

2.3x43 

18  12  32.1 

6.918 

7 

21 

16  24.38 

2.3077 

xo  40  14.7 

XX.644 

8 

19 

27  47.13 

a.3X44 

18     5  33.6 

7.032 

8 

21 

18  42.84 

2.3077 

10  28  33.7 

X1.722 

9 

19 

30     6.00 

2.3144 

17  58  28.3 

7.145 

9 

21 

21       1.30 

2.3078 

10  16  48.0 

XX.799  , 

lO 

19 

32  24.86 

2.3x44 

17  51   16.2 

7.257 

10 

21 

23    19.77 

2.3078 

10    4  57.8 

XX.874 

II 

19  34  43-73 

a. 3x44 

17  43  57.4 

7.368 

II 

21 

25    38.24 

2.3078 

9  53     3.1 

XZ.948 

12 

19 

37     2.59 

2.3143 

17  36  32.0 

7.480 

12 

21 

27    56.71 

2.3079 

9  41     4.0 

X2.022 

13 

19 

39  21.45 

2.3x43 

17  28  59.8 

7.592 

13 

21 

30    15.19' 

2.308X 

9  29     0.5 

X2.093    ' 

M 

19 

41  40.31 

2.314a 

17  21  21.0 

7.70a 

14 

21 

32    33.68 

2.3083 

9  16  52.8 

X2. X63 

15 

19 

43  59.16 

2.3141 

17  13  35.6 

7.812 

15 

21 

34  52.18 

2.3084 

9     4  40.9 

X2.233    - 

i6 

19 

46  18.00 

2.3140 

17     5  43.6 

7.92X 

16 

21 

37  10.69 

2.3086 

8  52  24.8 

X2.303 

17 

19 

48  36.84 

2.3x39 

16  57  45.1 

8.030 

17 

21 

39  29.21 

2.3088 

8  40     4.6 

X2.369 

i8 

19 

50  55.67 

a.3i3« 

16  49  40.0 

8.X38 

18 

21 

41  47.75 

2.3092 

8  27  40.5 

X2.434 

19 

19 

53  14.49 

2.3136 

16  41  28.5 

8.246 

19 

21 

44     6.31 

a. 3094 

8  15  12.5 

X2.499 

20 

19 

55  33.30 

2.3134 

16  33  10.5 

8.353 

20 

21 

46  24.88 

2.3097 

8     2  40.6 

X2.563 

21 

19 

57  52.10 

1.3x33 

16  24  46.0 

8.460 

21 

21 

48  43.47 

2.3x00 

7  50     4.9 

X2.626 

22 

I    20 

0  10.90 

2.3x32 

16  16  15.2 

8.566 

22 

21 

51     2.08 

2.3103 

7  37  25.5 

X2.687 

23 

20 

2  29.68 

2.3x29 

16     7  38.1 

8.672 

23 

21 

53  20.71 

2.3x08 

7  24  42.5 

X2.747 

24 

1    20 

4  48.45 

2.3x27 

S.15  58  54.6 

1 

8.777 

24 

21 

55  39.37 

2.3XX3 

S.  7  "  55.9 

12.805 

VI. 
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GREENWICH 

MEAN 

TIME. 

THE  MOON»S  RIGHT  ASCENSION  AND  DECLINATION. 

,  Hour. 

Right 

Diff.for 

DecUnatioo. 

Dlftfor 

Hour. 

Right 

Dlfif.for 

DecUaatioa 

Difl.for 

1 

Atcenaioa 

z  Minnte. 

I  Minute. 

Ascenaicn. 

1  Minute. 

iMinate. 

F 

RIDAY 

5* 

SUNDAY  7. 

h 

m        B 

B 

•                   m 

tt 

h 

m        t 

t 

erf* 

•» 

O 

21 

55  39.37 

a.3"3 

S.  7  XI  55.9 

ZI.805 

0 

23 

47  44.19 

t.S7i6 

N.  3  42    0.8 

13.817 

» 

21 

57  58.06 

a.3XX7 

6  59     5.9 

ZI.868 

X 

23 

50     6.61 

a.  3747 

3  55  49.8 

13.807 

2 

22 

0  16.77 

2.3XSX 

6  46  12.5 

11.9x7 

2 

23 

52  29.15 

a.3768 

4    9  37.6 

13.786 

3 

22 

2  35.51 

a.3x«7 

6  33  15.9 

ia.97x 

3 

23  54  51.82 

a.  3790 

4  23  24.1 

13.763 

4 

22 

4  54.29 

2.3x33 

6  20  x6.o 

Z3.014 

4 

23 

57  14.63 

8,3813 

4  37     9.1 

X3.737 

5 

22 

7  13.10 

4.3x38 

6     7  13.0 

13.076 

5 

23 

59  37.57 

a. 3835 

4  50  52.5 

13.709 

6 

22 

9  3X.95 

a- 3x45 

5  54    6.9 

13.117 

6 

0 

2    0.65 

a.3858 

5    4  34.2 

13.680 

7 

22 

IX  50.84 

a.3X5x 

5  40  57.8 

13.175 

7 

0 

4  23.87 

1.3881 

5  18  14. 1 

13.650 

8 

22 

14    9.76 

1.3x38 

5  «7  45.9 

13.111 

8 

0 

6  47.22 

1.3903 

5  31  52.2 

13.618 

9 

22 

16  28.73 

a. 3165 

5  14  31.2 

13.168 

9 

0 

9  10.71 

1.3917 

5  45  28.2 

13.583 

lO 

22 

18  47.74 

a.  3x7s 

5     1  13.7 

13.3x3 

XO 

0 

II  34.35 

1.3951 

5  59     2.x 

XS.547 

" 

22 

21       6.80 

a.  3180 

4  .47  53.6 

13.356 

XX 

0 

13  58.13 

1.3975 

6  12  33.8 

13.509 

'     12 

22 

23    25.90 

a. 3x88 

4  34  31.0 

13.398 

12 

0 

16  22.05 

1.3999 

6  26     3.2 

X3.469 

1    '3 

22 

25   45.05 

8.3x97 

4  21     5.9 

13.438 

13 

0 

x8  46.12 

1.4013 

6  39  30.x 

13.418 

^4 

22 

28      4.26 

8.3106 

4     7  38.5 

13.476 

14 

0 

21    XO.33 

1.4048 

6  52  54.5 

13.384 

15 

22 

30   23.52 

a. 38X5 

3  54     8.8 

13.5x3 

15 

0 

23   34.70 

1.4073 

7     6  16.2 

X3.339 

i6 

22 

32   42.84 

a.3aa5 

3  40  36.9 

13.549 

16 

0 

25    59.2X 

1.4098 

7  19  35.2 

13.191 

17 

22 

35     2.22 

a.3«35 

3  27     2.9 

13.583 

17 

0 

28   23.87 

1.4113 

7  32  51.3 

X3.143 

i8 

22 

37  21.66 

8.3146 

3  13  26.9 

13.616 

x8 

0 

30  48.69 

1.4149 

7  46     4.4 

13.195 

19 

22 

39  4X.17 

8.3857 

2  59  49.0 

13.647 

19 

0 

33  13.66 

1.4174 

7  59  14.5 

13.141 

1    '^ 

22 

42    0.74 

a. 3167 

2  46     9.3 

13.676 

20 

0 

35  38.78 

1.4x99 

8  12  21.3 

13.087 

21 

22 

44  20.37 

a.3ay« 

2  32  27.9 

13.705 

21 

0 

38     4.05 

l.4tl5 

8  25  24.9 

13.031 

22 

22 

46  40.08 

a.3a9x 

2  x8  44.9 

X3.730 

22 

0 

40  29.48 

1.4151 

8  38  25.1 

18.973 

a3 

1 

22 

48  59.86 
SA 

t.3303 
TURDi 

S.  2     5    0.3 
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S.2I    27   38.9 

0.136 

I 

15    23   36.62 

3.X933 

19  23  59.6 
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8 
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9 
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9 
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10 

17  28  51.36 
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II 
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21    22    20.0 

X.XO6 

12 

15  47     8.61 

a.xss9 

20  12  54.8 

3.927 

12 

17  33  21.75 

2.8543 

21    21    10.2 

X.280 

13 

15  49  18.05 

a.xsSS 

20  16  47.5 

3.829 

13 

17  35  37.04 

8.8353 

21    19    53.6 
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15  51  27.67 

a.x6x8 

20  20  34.3 

3.73a 
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17  37  52.39 
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21    18   30.2 
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15 

15  53  37.46 

2.1646 

20  24  15.3 

3.633 

15 

17  40     7.79 

8.2371 

21    16   59.9 

X.968 

x6 

15  55  47.42 

a.  1674 

20  27  50.3 

S.534 

16 

17  42  23.24 

2.2380 

21    15   22.8 

1.676    , 

17 

15  57  57.55 

2.1703 

20  31  19.4 

3.435 

17 

17  44  38.75 

8.8388 

21   13  38.8 

1.790 ; 

z8 

16     0     7.85 

2.1730 

20  34  42.5 

3*335 

18 

17  46  54.30 

2.8396 

21    XI    48.0 

1.903 

19 

16     2  18.31 

2.X757 

20  37  59.6 
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19 

17  49     9.90 

8.2603 

21      9   50.4 

8.0X8 

20 

16     4  28.93 

2.1784 

20  41  10.8 

3. 134 

20 

17  51  25.53 

8.8609 

21     7  45.9 

8.133 

21 

16     6  39.72 

2.18XX 

20  44  15.8 

3.<«3 

21 

17  53  41.21 

8.26x7 

21     5  34.5 

8.847 

22 

i6     8  50.66 

■•1837 

20  47  14.7 

8.931 

22 

17  55  56.93 

2.2688 

21      3    16.3 

8.36X 

23 

16  II     1.76 
F 

2.X863 

MDAY 

S.20  50     7,5 

26. 

2.888 

23 

17  58  12.67 
S 

8.86^ 
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S.2I      0   51.2 

'  28. 

•.476 

O 

16  13  13.02 

2.1889 

S.20  52  54.1 

8.725 

0 

18    0  28.45 

2.8633 

S.20   58    19.2 

••590 

I 

16  15  24.43 

2.X9X4 

20  55  34.5 

8.688 

I 

18     2  44.26 

a.8637 

20  55  40.4 

t.704 

2 

16  17  35.99 

t.x939 

20  58     8.7 

a.  518 

2 

18     5    0.09 

8.8641 

20  52  54-7 

8.8x8 

3 

16  19  47.70 

2.1964 

21     0  36.7 

a.414 

3 

18     7  15.95 

a.  8645 

20   50      2.2 

9.93a 

4 

16  21  59.56 

3.X988 

21     2  58.4 

a.  309 

4 

18    9  31.83 

3.8648 

20  47      2.9 

$.046 

5 

16  24  IX.  56 

2.90X3 

21      5    X3.8 

t.804 

5 
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2.2690 

20  43  56.7 
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6 
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2.1036 

21      7   22.9 
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6 

18  14    3.63 

a.86S3 
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7 
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7 
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2.8660 

20  26  43.5 

3.7a8 

II 

16  37  26.47 
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2.2229 

21    21    56.1 

1.130 

15 

18  34  27.21 

a.8699 

20    6  40.4 

4.a93 

i6 

16  48  32.43 

2.2249 

21  23     0.6 

X.02I 

16 

18  36  43.16 

8.8698 

20    2  19.5 

4.404 

17 

16  50  45.98 

2.2968 

21    23    58.6 

0.9x2 

17 
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3693 
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E. 
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75  30  35 
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W. 
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W. 

39  33  45 
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42  52  23 

•556 

44  32  18 
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W. 

17  26     7 

3S68 

19     5  46 
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20  45  52 

33a8 

22  26  26 

95x0 
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E. 
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2710 
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9698 

62  44  59 

3687 
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E. 
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3980 
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W. 
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III    41    28 

37x0 
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W. 

52  58     7 

3448 

54  40  33 

3431 

56  23  24 

34x2 

58     6  41 

9994 
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W. 

30  55  48 

M17 

32  38  59 

8398 

34  22  36 

3380 

36     6  40 

3362 
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E. 

52  59  36 

26a8 
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96x6 
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W. 
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62  58  17 

21X6 

64  48  51 

9x03 

a  Arietis 

E. 

67  14     3 

3173 

65  24  55 

3x6x 

63  35  28 

3X49 

61  45  43 

2x37 

Aldebaran 

E. 

100  16  35 

«43 

98  26  44 

3130 

96  36  30 

3XZ6 

94  45  55 

9I02 

6 

Jupiter 

W. 

95  49  17 

8077 

97  40  51 

3067 

99  32  41 

3058 

loi  24  45 

9050 

Saturn 

W. 

74     6  31 

304S 

75  58  55 

a>33 

77  51  35 

3026 

79  44  29 

90x7 

a  Arietis 

E. 

52  32  56 

3091 

50  41  43 

3085 

48  50  20 

3079 

46  58  49 

«75 

Aldebaran  . 

E. 

85  28  xo 

3044 

83  35  45 

ao35 

81  43     5 

9026 

79  50  II 

90X6 

7 

Saturn 

W. 

89  II  57 

1986 

91     5  53 

1963 

92  59  56 

1979 

94  54     4 

197« 

a  AquilflB 

W. 

60  14  26 

a544 

61  54  38 

39x9 

63  35  25 

8497 

65  16  42 

9478 

Aldebaran 

E. 

70  22  47 

1987 

68  28  53 

1984 

66  34  54 

X982 

64  40  51 

1980 

Pollux     • 

E. 

112  21  43 

9054 

no  29  33 

3048 

108  37  14 

3043 

106  44  47 

9039 

8 

SatORn  • 

W. 

104  25  15 

X977 

106  19  25 

X979 

108  13  32 

1983 

iio     7  33 

1987 

aAquilse.      . 

W. 

73  48  35 

3430 

75  31  41 

3413 

77  14  54 

34XZ 

78  58  14 

3409 

Fomalhaut 

W. 

47  43     I 

3891 

49  15  31 

3843 

50  49     5 

8798 

52  23  35 

3760I 

'  Aldebaran 

E." 

55  10  15 

1984 

53  16  15 

1987 

51  22  21 

1992 

49  28  34 

1998, 

Pollux 

E. 

97  21  28 

3034 

95  28  47 

3Q36 

93  36     9 

»39 

91  43  35 

9043  1 

Mars 

E. 

112  41  57 

3X49 

no  52  13 

3153 

109     2  33 

ai54 

107  12  56 

3x98  1 

9 

Fomaniatit 

•w. 

6d  26  32 

«639 

62     4  34 

3626 

^3  42  54 

3615 

65  21  27 

3607 

Aldebaran  • 

E. 

40     2  26 

304» 

38     9  57 

3054 

36  17  47 

3067 

34  25  57 

9083 

Pollux 

E. 

82  22  47 

3077 

80  31  12 

3086 

78  39  52 

3096 

76  48  47 

9107  i 

Mars 

E. 

98     6  44 

3x90 

96  18     I 

3x98 

94  29  31 

3308 

92  41  15 

33X8  i 

Regulus 

E. 

119  zi  14 

3038 

117  18  23 

*>33 

115  25  44 

»44 

113  33  18 

9093  , 

Venus 

E. 

121  47  16 

8350 

120     2  30 

8359 

118  17  57 

8369 

116  33  38 

9380' 

XIV. 
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GREENWICH  MEAN  TIMS. 

LUNAR  DISTAMCBS. 

I 

j  ^  g        NauM  tad  Dlre^ 

P.L. 

P.L 

P.L 

P.L 

Btion 

Midnight 

of 

XVh. 

of 

xvm^ 

of 

XXIh. 

of 

1- 

01  UD)ect 

Dlff. 

Dili. 

Diff. 

DiflL 

%          *         m 

0          f           w 

•               r 

e        f         » 

I 

Sun 

W. 

91  25  30 

3954 

92  5«  40 

•937 

94  28  12 

•990 

96     0     6 

990X 

Jupiter 

w. 

33     «  12 

9660 

34  38  46 

•6*3 

36  16  43 

9626 

37  35     2 

9607 

a  Pegasi 

E. 

7a  20  56 

•763 

70  4J  40 

•750 

69  zo    6 

«737 

67  34  15 

9724 

2 

Sun 

W. 

X03  45  39 

iBoG 

105  19  59 

•787 

xod  54  43 

•768 

108  29  53 

•749 

Jupiter 

W. 

46  12  38 

a5» 

47  53  23 

9503 

49  34  32 

0485 

51  16     7 

1467 

Saturn 

W. 

24     7  26 

•♦91 

25  48  52 

947a 

27  30  44 

«453 

•9  13     3 

•435 

a  Pegasi 

£. 

59  30  48 

att* 

57  53  20 

«654 

56  15  38 

•644 

54  37  43 

a635 

a  Arietia 

E. 

102  14  38 

•507 

xoo  33  35 

•489 

98  52     7 

•471 

97  10  Z3 

•433 

3 

Sun 

W. 

116  32     0 

•655 

118     9  41 

«63S 

X19  47  48 

•617 

Z2Z    26   20 

•599 

Jupiter 

W. 

59  50  24 

■577 

61  34  32 

«59 

63  X9     6 

«34i 

65     4     6 

9324 

Saturn 

w. 

37  51   10 

2344 

39  36     6 

2396 

41  21  28 

9308 

43     7  16 

929Z 

a  Pegasi 

E. 

46  25  43 

9612 

44  47     4 

2612 

43     8  26 

•615 

41  29  32 

9692 

a  Arietis 

E. 

88  34  18 

9364 

86  49  51 

aS46 

85     4  58 

9328 

83  X9  40 

23x2 

4 

Sun 

W. 

129  43     6 

•5X2 

131  26     2 

1496 

133     7  2X 

94B1 

134  49     2 

9466 

Jupiter 

W. 

73  55  22 

•«39 

75  42  51 

9923 

77  30  44 

9908 

79  19     0 

2x92 

i 

Antaxes 

W. 

73  23     7 

«o6 

75  II  25 

9190 

77    0     7 

•174 

78  49  13 

SXS9 

1 

Saturn 

w. 

52     2  36 

aaa6 

53  50  54 

9190 

55  39  37 

2x74 

57  28  44 

2x59 

a  Arietis 

E. 

74  27    4 

«3o 

72  39  21 

99ZS 

70  5z  x6 

990X 

69    a  50 

9X87 

1 

Aldebaran 

£. 

I07  32     9 

9>o6 

105  43  51 

9190 

103  55     9 

9J73 

102    6    4 

•x6o 

5 

Jupiter 

W. 

88  25  sr 

2123 

90  16  15 

2IXX 

92     6  58 

9099 

93  57  59 

9088 

Antares 

W. 

88     0  x6 

2090 

89  51  31 

9078 

91  43    4 

9066 

93  34  56 

•055 

Saturn 

W. 

66  39  45 

2ogo 

68  30  59 

9078 

70  22  32 

9066 

72  14  23 

9035 

a  Arietis 

£. 

59  55  41 

9126 

58     5  22 

91X6 

56  14  47 

9107 

54  23  58 

9098 

Aldebaran 

E. 

9a  54  59 

•90 

91     3  44 

•077 

89    X2    10 

•9066 

87  20  x8 

9035 

6 

Jupiter 

W. 

103  17     I 

9042 

105     9  30 

903S 

X07    a  zo 

9098 

Z08  55     0 

9023 

Saturn 

W. 

8i  37  37 

9009 

83  30  57 

2003 

85  24  27 

1996 

87  z8     8 

X99X 

a  Arietis 

E. 

45     7  12 

2073 

43  15  31 

9072 

41  23  48 

2072 

39  32     5 

2075 

Aldebaraa 

E. 

77  57     2 

9609 

76     3  42 

9003 

74    zo    Z2 

1997 

72  z6  33 

X0» 

7 

Saturn 

W. 

96  48  16 

X975 

98  42  30 

1974 

xoo  36  46 

»974 

102  3X     2 

1975 

a  Aquil» 

W. 

66  58  26 

9462 

68  40  32 

8450 

70   22    56 

•437 

72     5  38 

2426 

Aldebaran 

E. 

62  46  44 

1978 

60  52  35 

X979 

58    58   27 

Z979 

57     4  20 

X98x 

PoUux 

E. 

104  52  13 

9036 

102  59  35 

«^ 

xox    6  54 

9033 

99  14  II 

9034 

8 

Saturn 

W. 

ZZ2      I    28 

1992 

"3  55  16 

«997 

XX3  48  55 

•004 

117  42  «3 

90X9 

a  Aquilse 

w. 

80   41    36 

24  zo 

82  24  57 

24x9 

84    8  z6 

941S 

85  51  30 

24x9 

Fomalhaut 

w. 

53  58  56 

9727 

55  33    0 

9700 

57  II  40 

9676 

58  48  52 

a«SS 

Aldebaran 

•  E. 

47  34  57 

9005 

45  41  30 

90X9 

43  48  14 

-  202Z 

41  55  12 

903X 

PoUux 

E. 

89  51     7 

9048 

87  58  47 

•053 

86     6  36 

9060 

84  14  3^ 

9068 

Mars 

E. 

105  23  25 

2163 

103  34     I 

2x69 

xox  44  46 

8174 

99  55  40 

2X8Z 

1  9 

Fomalhaut 

W. 

67     0  12 

i603 

68  39     3 

9000 

70  Z7  58 

3S99 

71  56  54 

2600 

Aldebaran 

E. 

32  34  3t 

2099 

30  43  31 

91X8 

28  52  59 

9138 

27     2  57 

2x59 

Pollux 

E. 

74  57  59 

2120 

73     7  30 

9134 

7X  X7  22 

•9147 

69  27  34 

2x6x 

Mars 

E. 

90  53   15 

2230 

89     5  32 

9249 

87  18     7 

a«54 

85  31     0 

2267 

Regulus 

E. 

izi  4X     6 

•063 

109  49  10 

•075 

107  57  32 

9086 

106     6  XI 

»9B 

! 

Venus 

E. 

X14  49  34 

•391 

"113     5  47 

9403 

XXI    22    X7 

94x6 

109  39     5 

2430 

12 
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XV. 


GREENWICH  MEAN  TIME. 

I-UNAR  DISTANCES. 

Name  and  Direction 

Noon. 

of 

Illb. 

P.L. 
of 

Vlh. 

P.L. 

of 

IXh. 

P.L 

of 

1^ 

of  Object 

Diff. 

DIff. 

Diff. 

Die. 

•     «     » 

«          *          m 

0      *      ** 

0       *      » 

lO 

Fomalhaut 

W. 

73  35  49 

a6o4 

75  14  39 

26x0 

76  53  21 

26x6 

78  31  54 

7f6u 

Pollux 

E. 

67  38     8 

2177 

65  49     6 

2194 

64    0  29 

22tX 

62    Z2    18 

3339 

Mars 

E. 

83  44  12 

3S8X 

8r  57  45 

3296 

80  II  40 

t3xx 

78   25    56 

9397 

Regulus 

E. 

104   15     8 

2XXX 

102  24  25 

2x24 

100  34     3 

2X38 

98   44      2 

8x53 

Venus 

E. 

107  56  13 

«444 

106  13  41 

8459 

104  31  30 

9474 

102   49   40 

9490 

XI 

Fomalhaut 

W. 

86  41   10 

3688 

88  18     6 

V0^ 

89  54  41 

«79X 

91  30  53 

9740 

a  Arietis 

W. 

24  21   35 

8430 

26     4  27 

2426 

27  47  25 

9494 

29  30  26 

3494 

Pollux 

E. 

53  18  27 

a33a 

51  33  14 

8356 

49  48  36 

3380 

48     4  33 

9405 

Mars 

E. 

69  43   17 

3413 

68     0     I 

243s 

66  17  12 

945X 

64  34  50 

9470 

Regulus 

E. 

89  39  46 

M34 

87  52     9 

995X 

86     4  57 

S968 

84  18  II 

3286 

Venus 

E. 

94  26  26 

8579 

92  47     2 

9596 

91     8     4 

96X7 

89  29  32 

3^6 

12 

a  Arietis 

W. 

38     4  28 

8457 

39  46  42 

1469 

41  28  39 

2482 

43  10  17 

9495 

Pollux 

E. 

39  33  54 

8553 

37  53  55 

2588 

36  14  44 

862s 

34  36  23 

2665 

Mars 

E. 

56     9  56 

257a 

54  30  23 

3594 

52  51  20 

96x3 

51   12  45 

9637 

Regulus 

E. 

75  31     3 

2380 

73  47     0 

2400 

72     3  25 

94x9 

70  20  17 

9438 

Venus 

E. 

81  23  38 

2740 

79  47  51 

^Tte 

78  12  33 

278X 

76  37  40 

2801 

Sun 

E. 

125  45     5 

2692 

124     8  14 

27x0 

122  31  48 

9730 

120  55  48 

2750 

13 

a  Arietis 

W. 

51  33  31 

257* 

53  13     4 

2388 

54  52  16 

2604 

56  31     6 

9620 

Mars 

E, 

43     7  18 

a749 

41  31  43 

9778 

39  56  38 

9795 

38  22     4 

2820 

Regulus 

E. 

61   51  34 

4337 

60    II    12 

9557 

58  31   18 

2576 

56  51  50 

9596 

Venus 

E. 

68  50  12 

2909 

67    18      5 

993X 

65  46  26 

9959 

64  15  13 

9973 

Sun 

E. 

113     2  29 

S852 

III  29     8 

2872 

109  56  13 

99BX 

108  23  43 

29XX 

14 

Aldebaran 

W. 

31  27  29 

2713 

33     3  52 

9795 

34  39  59 

9737 

36  15  50 

9750 

Mars 

E. 

30  37  12 

8946 

29     5  52 

9976 

27  35     9 

3007 

26     5     5 

3040 

Regulus 

E. 

48   41    12 

9694 

47     4  24 

2713 

45  28     I 

9739 

43  52     4 

975X 

Venus 

E. 

56  45  42 

3077 

55  17     4 

3098 

53  48  52 

3XX7 

52  21     3 

3138 

Sun 

E. 

100  47  24 

3007 

99  17  20 

9096 

97  47  40 

9044 

96  z8  22 

3063 

15 

Aldebaran 

W. 

44  10  37 

flSxS 

45  44  42 

9631 

47  18  30 

9844 

48  52     I 

2856 

Regulus 

E. 

35  58  38 

2S48 

34  25  13 

S669 

32  52  14 

2889 

31  19  41 

99x0 

Venus 

E. 

45     7  57 

3«34 

43  42  28 

3*54 

42  17  23 

3973 

40  52  39 

3990 

Sun 

E. 

88  57  14 

3147 

87  30     I 

3163 

86     3     8 

3x79 

84  36  34 

3x94 

x6 

Aldebaran 

W. 

56  35  42 

99x6 

58     7  41 

2926 

59  39  27 

9937 

61  10  59 

9947 

Venus 

E. 

33  54  21 

3382 

32  31  44 

3409 

31     9  30 

3493 

29  47  38 

3443 

Sun 

E. 

77  28     4 

3afi4 

76     3  10 

3977 

74  38  32 

3990 

73  14     9 

33OX 

17 

Aldebaran 

W. 

68  45  33 

9993 

70  15  54 

300X 

71  46     5 

3009 

73  16     6 

90x7 

Pollux 

W. 

28     8     6 

33x5 

29  32     0 

3993 

30  56  20 

3976 

32  20  59 

3961 

Sun 

E. 

66  15  27 

33SS 

64  53  19 

3364 

63  29  21 

3373 

62     6  34 

338X 

i8 

Aldebaran 

W. 

80  44     2 

9048 

82  13  15 

3054 

83  42  21 

3059 

85  II  21 

9064 

Pollux 

W. 

39  27  49 

32x6 

40  53  39 

32x0 

42  19  36 

3306 

43  45  38 

3903 

Mars 

w. 

18  21  34 

348X 

19  42  19 

3460 

21     3  29 

344X 

22  24  59 

3493 

Sun 

E. 

55  14  53 

3419 

53  52  58 

342s 

52  31  10 

3430 

51     9  27 

3435 

19 

Pollux 

W. 

50  56  47 

S188 

52  23  10 

3x87 

53  49  35 

3184 

55  16     3 

3x82 

Mars 

W. 

29  16  26 

3374 

30  39  12 

3368 

32     2     5 

3363 

33  25    4 

3359 

XVI. 
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GREENW 

riCH  ME^ 

AR  DISTAN( 

lN  time. 

I 

LUN 

CES. 

P.L. 

P.L. 

P.L 

P.L. 

Name  and  DirecUon 
of  Object. 

Midnight 

of 
Diff. 

XVh. 

of 
Diff. 

XVIIIh. 

of 
Di£E. 

XXIh. 

of 
Diflf. 

O           1           *r 

0           *           f 

9      $      tf 

•          f         m 

lO 

Fomalhaut 

W. 

8o  lo  i6 

9633 

81  48  24 

3646 

83   26   17 

■638 

85     3  53 

3673 

Pollux 

E. 

6o  24  33 

n48 

58  37  17 

3368 

56   50  30 

3388 

55     4  13 

3309 

Mars 

E. 

76  40  36 

8343 

74  55  39 

3360 

73  11     7 

■377 

71  26  59 

■395 

Regulus 

E. 

96  54  24 

3169 

95     5     9 

3184 

93  16  17 

8300 

91  27  49 

33X6 

Venus 

E. 

loi     8  13 

«507 

99  27  10 

3333 

97  46  31 

3548 

96     6  16 

3360 

IX 

Fomalhaut 

W. 

93     6  40 

2760 

94  42     I 

■78X 

96  16  54 

3803 

97  51  17 

3843 

a  Arietis 

W. 

31  13  27 

2433 

32  56  26 

9430 

34  39  18 

■437 

36  21  59 

■446 

Pollux 

E. 

46  21     5 

a43a 

44  38  16 

3460 

42  56     7 

3489 

41   14  39 

8S30 

Mass 

£. 

62  52  55 

t49o 

61  II  28 

33x0 

59  30  39 

■530 

57  49  58 

335X 

Regulus 

E. 

82  31  51 

«3<H 

80  45  58 

SSS4 

79     0  33 

■343 

77  15  35 

3360 

Venus 

E. 

87  51  26 

a657 

86  13  48 

«677 

84  36  37 

9G98 

82  59  54 

3718 

12 

a  Arietis 

W. 

44  5X  37 

35x0 

46  32  37 

3334 

48  13  17 

■340 

49  53  35 

■356 

Pollux 

E. 

32  5B  56 

3709 

31    22   28 

Vi7 

29  47     4 

■807 

28  12  45 

3866 

Mars 

E. 

49  34  40 

2639 

47  57     5 

368x 

46  19  59 

■703 

44  43  23 

3736 

Regulus 

E. 

68  37  37 

3438 

66  55  25 

«478 

65  13  41 

■497 

63  32  24 

35x7 

Venus 

E. 

75     3  13 

3834 

73  29  16 

3846 

7X  55  48 

3866 

70  22  46 

3887 

Sun 

E. 

119  20  16 

3771 

117  45  10 

9791 

116  10  30 

sSxx 

114  36  16 

3831 

13 

a  Arietis 

W. 

58     9  34 

»637 

59  47  39 

tf53 

61  25  22 

9669 

63     2  43 

3686 

Mars 

E. 

36  48     2 

«844 

35  14  31 

rf69 

33  41  32 

■894 

32     9     5 

3930 

Regulus 

E. 

55  12  49 

961S 

53  34  15 

ifeS 

51  56     8 

■655 

50  18  27 

■674 

Venus 

E. 

62  44  26 

a»4 

61   14     6 

3016 

59  44  13 

3036 

58  14  45 

3056 

Sun 

E. 

106  51  38 

«93X 

105  19  58 

3950 

103  48  42 

■969 

102  17  51 

■989 

14 

Aldebaran 

W. 

37  51  23 

■7«3 

39  26  37 

■777 

41     I  34 

379X 

42  36  14 

■804 

Mars 

E. 

24  35  42 

307« 

23     7     3 

3x14 

21    39    10 

3x54 

20  12    6 

3x97 

Regulus 

E. 

42  16  32 

377X 

40  41  26 

3790 

39    6  45 

■B09 

37  32  39 

3838 

Venus 

E. 

50  53  39 

3158 

49  26  39 

3x77 

48    0     2 

3x96 

46  33  48 

39X5 

Sun 

E. 

94  49  26 

3079 

93  20  51 

3097 

91  52  38 

3XX4 

90  24  46 

3X3X 

15 

Aldebaran 

W. 

50  25  16 

3868 

51  58  16 

3880 

53  31     0 

8893 

55     3  28 

■904 

Regulus 

E. 

29  47  35 

fl933 

28  15  58 

■957 

26  44  51 

8980 

25  14  13 

3005 

Venus 

E. 

39  28  16 

3309 

38     4  15 

33*8 

36  40  36 

3346 

35  17  x8 

3365 

Sun 

E. 

83  10  18 

3909 

81  44  19 

3S34 

80  18  38 

SS37 

78  53  13 

3^3X 

z6 

Aldebaran 

W. 

62  42  z8 

9938 

64  13  24 

8967 

65  44  18 

■976 

67  15     I 

■985 

Venus 

E. 

28  26  10 

3463 

27     5     2 

3483 

25  44  20 

SS08 

24  24     5 

353< 

Sun 

E. 

71  49  59 

33X3 

70  26     3 

3384 

69     2  19 

3334 

67  38  47 

3343 

17 

Aldebaran 

W. 

74  45  58 

3033 

76  15  42 

3031 

77  45  16 

3038 

79  14  42 

3043 

Pollux 

W. 

33  45  56 

3348 

35  "     8 

3t38 

36  36  32 

3930 

38     2     6 

3293 

Sun 

E. 

60  43  56 

3390 

59  21  28 

3397 

57  59     8 

3404 

56  36  56 

34xa 

i8 

Aldebaran 

W. 

86  40  15 

3068 

88     9     4 

3073 

89  37  48 

3076 

91     6  27 

3080 

Pollux 

W. 

45  II  44 

3198 

46  37  55 

3x96 

48     4     9 

3x93 

49  30  27 

319X 

Mars 

w. 

23  46  49 

3408 

25     8  56 

3396 

26  31  17 

3388 

27  53  47 

3380 

Sun 

E. 

49  47  50 

3441 

48  26  20 

3446 

47     4  56 

3450 

45  43  36 

3453 

19 

Pollux 

W. 

56  42  34 

3ifo 

58     9     7 

3179 

59  35  41 

3x77 

61     2  18 

3x74 

Mars 

W. 

34  48     7 

3356 

1 

36  II   14 

335a 

37  34  25 

3348 

38  57  41 

3345 
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GREENWICH  UEA 

lN  T1 
CES. 

ME. 

LUNAR  DISTAN( 

% 

Nam*  and  Diractioo 

Noon. 

P.L. 

of 

Illb. 

P.h. 
of 

Vlh. 

P.L. 

of 

IXh. 

P.L. 

of 

^ 

of  Object. 

Diff. 

DiiL 

Diff. 

Diff. 

e           f          m 

•          t          m 

•           »           m 

•                     m 

19 

Sew 

E. 

44  22  19 

S496 

43     I     6 

3461 

41  39  58 

3464 

40  18  54 

34«7 

90 

PoUux 

W. 

62    28    58 

3173 

63  55  40 

Wi 

65  22  24 

9168 

66  49  II 

3x67 

Mars 

W. 

40    21       0 

3343 

41  44  22 

3340 

43     7  47 

3337 

44  31   16 

3334 

Sun 

E. 

33  34  X7 

3479 

32  13  29 

3480 

30  52  42 

348X 

29  31  57 

3483 

31 

Mars 

W. 

51  29  30 

33x9 

52  53  19 

3316 

54  17  " 

33x3 

55  41     8 

3909 

Sun 

E. 

22  48  41 

349a 

21  28     8 

3493 

20    7  38 

3500 

18  47  14 

3503 

25 

Sun 

W. 

21    22   50 

3349 

22  46     5 

S34« 

24     9  29 

3935 

25  33     0 

9315 

aAquilaB 

E. 

70   50    13 

3430 

69  28  30 

3433 

68     6  51 

3437 

66  45  16 

3441 

Fomaihaut 

E. 

98    32   25 

3433 

97  10  46 

3434 

95  48  57 

34x5 

94  2«  57 

3407 

a  Pcgasi 

E. 

117  37  32 

31*4 

116     9  52 

3x14 

114  42     0 

3x04 

"3  13  55 

9093 

26 

Sun 

W. 

32  33  35 

3«76 

33  58  15 

3166 

35  23     7 

3156 

36  48     9 

3a47 

a  Aquilae 

E. 

59  59  " 

3484 

58  38  29 

3496 

57  i8    0 

9909 

55  57  46 

35a5 

Fomaihaut 

E. 

87  34  44 

J37I 

86  II  54 

3365 

84  48  58 

M60 

83  25  56 

3355 

a  Pegasi 

E. 

X05  50  22 

3043 

104  21     3 

3034 

102  51  33 

9085 

loi  21  51 

30x3 

27 

Sun 

W. 

43  56  12 

3198 

45  22  24 

3x88 

46  48  48 

9x78 

48  15  24 

3x68 

a  Aquilae 

E. 

49  21  47 

3«4i 

48     3  56 

3673 

46  46  40 

9709 

45  30     2 

9748 

Fomaihaut 

E. 

76  29  34 

3339 

75     6     8 

3338 

73  42  41 

3337 

72  19  12 

3338 

a  Pegasi 

E. 

93  50  25 

«969 

92  19  33 

8959 

90  48  29 

4990 

89  17  14 

•94X 

28 

Sun 

W. 

55  31  37 

Silt 

56  59  32 

8*00 

58  27  42 

9038 

59  56     « 

9076 

Antares 

w. 

22  49  41 

286a 

24  22  48 

a838 

25  56  27 

a8z8 

27  30  31 

•798 

JUPITBR 

w. 

x8  31     I 

aSaz 

20     5     I 

aSzx 

21  39  15 

flSoo 

23  13  43 

9786 

a  Aquilae 

E. 

39  19  25 

4049 

3^    8  34 

4x33 

36  59    6 

4133 

35  51  " 

4347 

Fomaihaut 

E. 

65  22  13 

3S5X 

63  59     I 

3358 

62  35  56 

9965 

61    13    59 

3374 

a  Pegasi 

E. 

81  38     4 

•895 

80     5  39 

tf86 

78  33     2 

1977 

77    0  14 

9868 

29 

Sun 

W. 

67  21  53 

3013 

68  51  50 

3000 

70  22     3 

1986 

71  52  33 

•97* 

Antares 

W. 

35  27    0 

8711 

37     3  25 

•696 

38  40  10 

l8Bx 

40  17  16 

•665 

JUPITBR 

w. 

31     9  48 

«730 

32  45  48 

17x8 

34  22    4 

■705 

35  58  37 

aGga 

Fomaihaut 

E. 

54  21  33 

3448 

53     0  II 

347X 

51  39  15 

3496 

50  18  47 

3516 

a  Pegasi 

E. 

69  13  20 

aBas 

67  39  24 

aBi6 

66     5  17 

a8o8 

64  31     0 

aSoo 

a  Arietis 

E. 

ZI2    16    56 

«707 

no  40  25 

a694 

109     3  37 

a6Bo 

107  26  30 

a666 

30 

Sun 

W. 

79  29  28 

190X 

81     I  45 

•886 

82  34  22 

i^x 

84     7  17 

a896 

Antares 

w. 

48  27  55 

•590 

50     7     4 

^74 

51  46  34 

•959 

53  26  25 

•544 

Jupiter 

w. 

44     5  44 

a636 

45  44     4 

a6xa 

47  22  42 

•599 

49     I  39 

•S84 

Saturn 

w. 

25  17  35 

t599 

26  56  32 

•583 

28  35  50 

•568 

30  15  29 

•553 

Fomaihaut 

E. 

43  46  16 

3750 

42  30  22 

S818 

41  13  38 

S89X 

40     2     9 

3975 

a  Pegasi 

E. 

56  37     8 

a7€6 

55     I  56 

a76a 

53  26  38 

•758 

51  51   15 

•755 

0  Arietis 

E. 

99  16  25 

•599 

97  37  28 

1585 

95  58  13 

•57X 

94  18  38 

•557 

31 

Sun 

W. 

91  56  50 

«779 

93  31  45 

1763 

95     7     I 

r48 

96  42  37 

•73a 

Antares 

W. 

61  50  54 

a469 

63  32  51 

8454 

65  15     9 

•438 

66  57  49 

a4a9 

Jupiter 

w. 

57  21   19 

asxa 

59     2  15 

1497 

60  43  32 

a48a 

62  25  10 

8468 

Saturn 

w. 

38  38  49 

8479 

40  20  32 

3464 

42     2  36 

a448 

43  45     2 

•434 

a  Arietis 

E. 

85  55  51 

3486 

84  14  18 

a47a 

82  32  25 

aH58 

80  50  12 

•443 

Aldebaran 

E. 

119     6  30 

^467 

X17  24  31 

845* 

X15  42  10 

•437 

113  59  28 

t4aa 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCJES. 

1 

'  ^il  ;     Name  aad  Dite 

P.L. 

P.L. 

P.L. 

P.L* 

ction 

Midnight. 

of 

XVh. 

of 

XVIIIti. 

of 

XXIh. 

of 

1   jj^                  of  Object 

■  Q      1 
1 

Diff. 

DiiE. 

Diff. 

Diff. 

•                    m 

•           $         m 

•           *           w 

0        *        » 

19  1  Sun 

E. 

38  57  53 

3470 

37  36  55 

347a 

36  16    0 

3474 

34  55     7 

3477 

20  1  Pollux 

W. 

68  16     0 

3165 

69  42  51 

3X^ 

71     9  45 

3x60 

72  36  43 

3x58 

'  Mars 

W. 

45  54  49 

333a 

47  18  24 

3329 

48  42     2 

3335 

50     S  44 

3339 

1  Sun 

E. 

28  II   14 

3485 

26  50  33 

3486 

25  29  53 

3488 

24     9  z6 

3490 

21  1  Mars 

W. 

57     5     9 

3306 

58  29  13 

3304 

59  53  20 

3300 

61  Z7  32 

3394 

;  Sun 

E. 

17  a«  55 

3511 

16     6  43 

3520 

14  46  41 

3S3t 

13  26  53 

3545 

25 

Sun 

W. 

26  56  42 

3313 

28  20  39 

3303 

29  44  48 

3994 

31     9     6 

3>85 

a  Aquilse 

E. 

65  23  47 

3448 

64     2  25 

3454 

62  41   II 

3409 

6z  20     6 

3473  1 

Fomalhaut 

E. 

93     4  47 

3309 

91  42  29 

3391 

90  20     2 

3384 

88  57  27 

3377 

i  aPegasi 

E. 

"1  45  37 

3083 

no  17     7 

3073 

108  48  24 

3063 

Z07  Z9  29 

3053  1 

26 

Sun 

W. 

38  13  23 

3836 

39  38  49 

3»7 

41     4  25 

52x8 

42  30  13 

1 
3309  i 

a  Aquilae 

E. 

54  37  50 

3S44 

53  18  14 

3563 

51  58  59 

3586 

50  40    9 

3611 

Fomalhaut 

E. 

82      2   48 

3SSX 

80  39  36 

3347 

79  16  19 

3344 

77  52  58 

S34X 

a  Pegasi 

E. 

99  51  57 

3006 

98   21    52 

a097 

96  51  35 

3987 

95  2Z     6 

ilB77 

27     Sun 

W. 

49  4«  12 

3157 

51     9  13 

3x45 

52  36  28 

3134 

54     3  56 

3X34 

a  Aquils 

E. 

44  14     6 

3795 

42  58  59 

3847 

41  44  45 

3906 

40  31  31 

3973 

Fomalhaut 

E. 

70  55  44 

3338 

69  32  17 

3341 

68     8  53 

3343 

66  45  31 

3346 

a  Pegasi 

E. 

87  45  47 

a93a 

86  14     8 

9934 

84  42  19 

39x4 

83  zo  z8 

3904 

28 

Sun 

W. 

61  24  45 

30fi4 

6a  53  39 

3052 

64  22  48 

3039 

65  52  13 

3096 

Antares 

W. 

29     5     I 

8779 

30  39  56 

7761 

32  15  15 

3744 

33  50  56 

9737 

Jupiter 

W. 

24  48  26 

a777 

26  23  24 

iifvo 

27  58  36 

3754 

29  34    4 

^43 

a  Aquil« 

E. 

34  45     2 

4473 

33  49  48 

4635 

32  38  45 

4797 

31  39     6 

40P9 

Fomalhaut 

E. 

59  50  13 

3385 

58  27  39 

3398 

57     5  20 

34X3 

55  43  17 

3499 

a  Pegasi 

E. 

75  27  14 

9859 

73  54     2 

1831 

72  20  40 

9849 

70  47     6 

9639 

29  j  Sun 

W. 

73  23  21 

9958 

74  54  26 

3944 

76  25  49 

2930 

77  57  29 

■916 

Antares 

W. 

41  54  43 

e6so 

43  32  30 

«B35 

45  10  38 

2620 

46  49     6 

9604 

!  Jupiter 

W. 

37  35  28 

2679 

39  12  36 

S667 

40  50     0 

3654 

42  27  42 

9640 

1  Fomalhaut 

E. 

48  58  52 

336X 

47  39  35 

3398 

46   20    59 

3643 

45     3  II 

3093 

a  Pegasi 

E. 

62  56  32 

V9i 

61  21  54 

3785 

59  47     7 

3779 

58   12  Z2 

3773 

aArietis 

E. 

105  49     5 

>0S4 

104  zz  23 

2640 

102  33  23 

3696 

xoo  55     3 

96x9 

30  .  Sun 

W. 

85  40  32 

3841 

87  14     7 

1^26 

88  48     I 

98x0 

90  22  16 

3715 

Antares 

W. 

55     6  37 

430 

56  47     9 

3514 

58  28     3 

3499 

60    9  18 

3484 

i  Jupiter 

W. 

50  40  56 

2570 

52  20  32 

8356 

54     0  27 

354X 

55  40  43 

3537 

!  Saturn 

W. 

31  55  28 

a539 

33  35  47 

2524 

35  16  27 

2509 

36  57  27 

3494 

Fomalhaut 

E. 

38  50     5 

4073 

37  39  37 

4x86 

36  30  58 

4330 

35  24  24 

4408 

'  a  Pegasi 

E. 

50  15  48 

a75a 

48  40  17 

2750 

47     4  44 

9753 

45  29  13 

3750 

1  aArietis 

E. 

92  38  44 

a543 

90  58  31 

3339 

89  17  58 

35x5 

87  37    4 

950X 

31  i  Sun 

W. 

98  18  34 

27x6 

99  54  53 

2701 

loi  31  32 

2685 

103     8  32 

2669 

1  Antares 

W. 

68  40  51 

9406 

70  24  14 

9394 

72     7  58 

9378 

73  52     4 

9303 

;  Jupiter 

W. 

64     7     8 

S4S3 

65  49  27 

3439 

67  32     6 

2424 

69  15     7 

9408 

Saturn 

W. 

45  27  48 

2420 

47  10  54 

3405 

48  54  21 

3390 

50  38     9 

9375 

a  Arietit 

E. 

79     7  39 

t4«9 

77  24  45 

34x5 

75  41  31 

940X 

73  57  58 

9387 

Aldebaran 

E. 

Z12  x6  24 

0407 

iio  32  59 

339X 

108   49    12 

3377 

107     5     4 

2362 

1 
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NOVEMBER,  1900. 


AT  GREENWICH  APPARENT  NOON. 


I 


THE  SUN'S 


Apparent 
Right  Ascension. 


Diff.  for 
1  Hoar. 


Apparent 
Declination. 


Diff.  for 
X  Hour. 


Semi- 
diameter. 


Sidereal 
Time  of 
Semi- 
diameter 
Passing 
Meridiaa 


Bqnationof 

Time. 

to  be 

Subtracted 

from 

Apparent 

Time. 


Diff.  for 
X  Hour. 


Thur. 
Frid. 
Sat. 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

S(/N. 
Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SUN. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat, 

SUN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 


h     m  s 

4  24  54.66 

4  28  49.99 

4  32  46.12 

4  36  43-03 

4  40  40.77 

4  44  39.32 

4  48  38.70 

4  52  38.92 

4  56  40.00 

5  o  41.94 

5     4  44-75 

5     8  48.42 

5  12  52.97 

5  16  58.39 

5  21  4.68 

5  25  11.83 

5  29  19.84 

5  33  28.71 

5  37  38.42 

5  41  48.97 

5  46  0.33 

5  50  12.52 

5  54  25.49 

5  58  39-25 

6  2  53.77 
6  7  9.04 
6  II  25.04 

6  15  41.74 

6  19  59.14 

6  24  17.20 

16  28  35.90 


9.790 
9.823 
9.856 

9.889 
9.923 
9.958 

9-993 
0.028 
0.063 

0.099 
0.135 
0.171 

0.207 
0.243 
0.279 

0.315 
0.351 
0.386 

0.421 
0.455 
0.489 

0.522 

0.555 
0.587 

0.619 
0.649 
0.678 

0.707 
0.736 
0.764 

10.790 


4  22  45.4 

4  41  55.4 

5  o  51.2 

5  19  32.2 

5  37  58.1 
5  56     8.4 


6  14 
6  31 

6  49 


2.9 

41.0 

2.6 


7  6  6.9 
7  22  53.8 
7  39  22.9 


SS  33-7 

II  25.8 
26  58.8 


8  42  12.3 

8  57     5-9 

9  II  39.2 


9 
9 
9 

20 
20 
20 


25  52.0 

39  43-6 

53  13.8 

6  22.3 

19  8.7 

31  32.4 


20  43  33.4 

20  SS  I  I.I 

21  6  25.3 

21   17  15.5 

21  27  41.7 

21  37  43.4 

S.  21  47  20.2 


-48.21 
47.62 
47.02 

-46.40 

45.76 
45.10 

-44.43 
43.74 
43.04 

-42.32 
41.58 
40.83 

—40.06 
39.27 
38.47 

-3765 
36.81 

35.96 

-35.09 
34.20 
33.30 

-32.38 
31.45 
30.51 

-29.55 
28.58 
27.59 

-26.59 
25-57 

24.55 

-23.52 


6  8.45 
6  8.70 
6    8.94 


6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

6 
6 
6 

16 


9.18 
9.42 


6    9.66 

6    9.90 

6 

6 


0.13 
0.36 

0.59 

0.82 
1.04 

1.26 
1.48 
1.69 

1.90 

2.1 1 
2.31 

2.51 
2.71 
2.91 

3.10 
3.29 
3.47 

3.65 
3.82 

3-99 

4.16 
4-32 
4.48 

4,63 


66.83 
66.94 
67.05 

67.17 
67.29 
67.41 

67.53 
67.65 
67.77 

67.89 
68.01 
68.13 

68.25 
68.37 
68.49 

68.60 
68.72 
68.83 

68.95 
69.06 
69.17 

69.28 
69.39 
69.50 

69.61 
69.71 
69.81 

69.91 
70.01 
70.10 

70.19 


18.74 
19.96 
20.39 


6  20.03 
6  18.86 
6  16.87 

6  14.05 
6  10.39 
6     5.88 

6  0.51 
5  54.27 
5  47.17 

5  39.20 
5  30.36 
5  20.66 

5  10.09 
4  58.67 
4  46.39 

4  33.27 
4  19.32 
4    4.54 

3  48.97 
3  32.58 
3  15.43 

2  57-5^ 

2  38.85 

2  19.47 

I  59.38 
I  38.60 
I   17.16 

10  55.07 


0.067 
0.034 
0.001 

0.032 
0.065 
0.100 

0.135 
0.170 
0.206 

0.242 
0.278 
0.314 

0.351 
0.387 
0.423 

0.459 
0.494 
0.529 

0.564 
0.598 
0.632 

0.666 
0.699 
0.731 

0.762 
0.792 
0.822 

0.851 
0.880 
0.907 

0.933 


NoTBw— The  mean  time  of  semldiameter  passing  may  be  loond  by  sobcraeting  o«.x9  from  the  sidereal  time. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are  increasing. 
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AT  GREENWICH  MEAN  NOON. 

THE 

SUN'S 

t 

i 
s 

8 

1 

•s 

1 

Equation  of 

Time, 

to  be 

Added  to 

Mean  Time. 

DHL  for 
z  Hour. 

Sidereal 

Time, 

or 

Right  Ascension 

of 

Mean  Sun. 

Apparent 
Right  Ascension. 

Diff.  tor 
1  Hour. 

Apparent 
Declination. 

DifiE.  for 
2  Hour. 

'  Thur. 
!  Frid. 
'  Sat. 

I 

2 

3 

Ii     m       s 

14  24  57-33 
14  28  52.67 
14  32  48.80 

s 

9.790 
9.823 
g.856 

e          •         w 
S.  14    22    58.5 

14  42       8.4 

15  I     4-0 

-48.20 
47.61 
47.01 

m       8 
16    18.76 
16    19.97 
16    20.40 

8 

0.067 
0.034 
0.001 

h     m       s 
14   41    16.09 
14   45    12.64 
14   49      9.20 

1  Mon. 
1  Tues. 

4 
5 
6 

14  36  45-72 
14  40  43-46 
14  44  42-01 

9.889 
9.923 
9.958 

15  19  44.8 
15  38  10.5 

15   56  20.6 

-46-39 
45.75 
45.09 

16    20.03 
16    18.85 
16    16.85 

0.032 
0.065 
0.100 

14  53      5-75 

14  57     2.31 

15  0  58.86 

'  Wed. 
;  Thur. 
,  Frid. 

7 

8 

9 

14  48  41.40 
14  52  41.62 
14  56  42.70 

9.993 

10.028 
10.063 

16  14  14.9 
16  31  52.8 
16  49  14. 1 

-44.42 
43.73 
43-03 

16    14.02 
16    10.35 
16      5.83 

0.135 
0.170 
0.206 

15    4  55.42 
15     8  51.97 

15    12    48.53 

Sat. 
'  SC/N. 

I  Mon. 

1 

lO 
12 

15     0  44.63 
15     4  47-43 
15     8  51.09 

10.099 
10.135 
Z0.171 

17     6  18.2 
17  23     4.8 
17  39  33.6 

-42.31 
41.57 
40.82 

16      0.45 

15  54-21 
15  47.10 

0.242 

0.278 
0.314 

15  16  45.08 

15  20  41.64 

15  24  38.19 

1  Tues. 
Wed. 
Thur. 

13 
14 
15 

15  12  55.63 

15  17     1-03 
15  21     7.30 

10.207 
10.243 
10.279 

17  55  44-1 

18  II  35.9 
18  27     8.6 

-40.05 
39.26 
38.46 

15  39.12 

15  30.27 
15  20.56 

0.351 
0.387 
0.423 

15  28  34.75 
15  32  3IC.30 
15  36  27.86 

1  Frid.    • 
,Sat 

16 

17 
18 

15  25  14.43 
15  29  22.42 
15  33  31.26 

10.315 
10.351 
10.386 

18  42  21.8 

18  S7  15-1 

19  II  48.1 

-37.64 
36.80 

35.95 

15     9.98 

14  58.55 
14  46.27 

0.459 
0.494 
0.529 

15  40  24.42 

15  44  20.97 
15  48  17.53 

Mon. 
1  Tues. 
j  Wed. 

19 
20 
21 

15  37  40-94 
15  41  5146 
15  46    2.79 

10.421 
10.455 
10.489 

19  26     0.5 

19  39  51.8 
19  53  21.8 

-35.08 
34.19 
33.29 

14  33.14 
14  19.18 
14    4.40 

0.564 
0.598 
0.632 

15  52  14.08 

15  56  10.64 

16  0    7.20 

Thur. 
1  Frid. 
1  Sat. 

22 
23 
24 

15  50  14-94 
15  54  2787 
15  58  41-59 

10.522 
10.555 
10.587 

20     6  29.8 
20  19  15.8 
20  31  39.2 

-32.37 
31.44 
30.50 

13  48.82 
13  32.43 
13  15-27 

0.666 
0.699 
0.731 

16    4    3-75 
16     8     0.31 
16  II  56.86 

]  Sl/N. 
1  Mon. 
!  Tues. 

25 
26 
27 

16    2  56.07 
16    7  11.29 
16  II  27.24 

10.619 
10.649 
10.678 

20  43  39.8 

20  S5  17-2 

21  6  31.0 

-29.54 
28.57 
27.58 

12  57.35 
12  38.69 
12  19.30 

0.762 
0.792 
0.822 

16  15  53-42 
16  19  49.98 
16  23  46.53 

Wed. 

Thur. 

1  Frid. 

28 
29 
30 

16  15  43.88 
16  20     1.22 
16  24  19.22 

10.707 
10.736 
10.764 

21   17  20.9 
21  27  46.7 
21  37  48.0 

-26.58 
25.56 
24.54 

II  59-21 
II  38.43 
II   16.99 

0.851 
0.880 
0.907 

16  27  43.09 

16  31   39-65 
16  35  36.20 

Sat. 

31 

16  28  37.86 

10.790 

S.21  47  24.5 

-23.51 

10  54.90 

0.933 

16  39  32.76 

'■    NOT1.-T11 

e  MI 
incre 

lidiamatar  tor  mas 
D  —  prefixed  to  tbf 
•sing. 

a  noon  may 
I  hourly  cba 

be  aasnmed  the  sa 
nge  of  declination  ii 

me  aa  that 
idicates  tha 

for  apparent  z 
t  south  decliufl 

loon. 
icion8  are 

Diff.  for  X  Hour. 

-f9*-8565. 
(Table  HI.) 
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III. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

1 

•s 

1 

1 

1 

Logarithm 

of  the 

Radius  Vector 

of  the 

Berth. 

DHLfor 
t  Hour. 

Mean  Time 

°' 
Sidereal  Nooo.      < 

1 
1 

1 

TRUE  LONCITUDB. 

Diff.for 
iHoor. 

LATITUDE. 

X 

V 

I 

2 

3 

305 

306 

307 

218  37  40.2 

219  37  45-6 
320  37  52.4 

56     44.2 
36     49.4 
36      56.1 

150.19 
150.25 
150.31 

+  0.39 
0,39 
0.34 

9.9965272 
9.9964127 
9.9962995 

-48.0 

47.5 
46.9 

■    ■                 -  1 
h     m       8 

9  17  12.38  ' 
9  13  16.47  , 
9     9  20.56 

4 
5 
6 

308 

309 
310 

221  38     o.g 

222  38   II.O 

223  38  22.7 

37     4.4 
37  14-4 
37  26.0 

150.38 

150.45 
150.52 

+  0.27 

0.17 

+  0.04 

9.9961879 
9.9960779 
9.9959697 

-46.2 
45.5 

44.7 

9    5  24.65 
9     I  28.74 
8  S7  32.83 

7 

8 

9 

3" 

312 

313 

224  38  36.2 

225  38  51.6 

226  39     8.7 

37  39-4 

37  54-6 

38  1 1.6 

150.59 
150.67 

150.75 

—  0.09 
0.24 
0.38 

9.9958634 
9.9957589 
9.9956563 

-43.9 
43.x 
42.4 

8  53  36.92 
8  49  41.01 

8  45  45.11 

lO 

II 

13 

3H 
3t5 
316 

227  39  27.8 

228  39  48.8 

229  40  1 1.7 

38  30.5 

38  51-4 

39  14-2 

150.83 
150.92 
X51.00 

—  0.50 
0.61 
0.70 

9-9955556 
99954564 

9-995359° 

-41.7 
4X.O 
40.3 

8  41  49.20 
8  37  53.29 
8  33  57.38 

13 

14 
15 

317 
318 

319 

230  40  36.6 

231  41     3.4 

232  41  32.0 

39  38.9 

40  5'S 
40  34.0 

151.08 
151. 16 
151.24 

—  0.76 
0.79 
0.80 

9.9952631 
9.9951687 
9-9950757 

-39-7 
39.1 
38.5 

8  30     1.47 
8  26     5.56 
8  22     9.65 

16 

i8 

320 
321 
322 

233  42     2.5 

234  42  34-8 

235  43     8.9 

41     4.4 

41  36.6 

42  10.5 

X51.31 
151.38 
151-45 

—  0.78 
0.72 
0.66 

9.9949840 
9.9948935 
9.9948042 

^38.0 

37.5 
37.0 

8  18  13.74 
8  14  17.83 
8  10  21.92 

19 

20 
21 

323 

324 
325 

236  43  44.6 

237  44  22.0 

238  45     0.9 

42  46.1 

43  23.3 

44  2.1 

151.52 
151.59 
151.65 

-•0.55 
0.43 
0.32 

9.9947161 
9.9946291 
9-9945432 

-36.5 
36.0 
35.6 

8    6  26.01 
8     2  30.10 
7  58  34-19 

22 
23 
24 

326 
327 
328 

239  45  41-4 

240  46  23.2 

241  47     6.3 

44  42.4 

45  24.0 

46  7.0 

151.71 
151.77 
151.82 

—  0.19 

—  0.05 
+  0.07 

9.9944584 

9-9943747 
9.9942921 

-35.2 

34«7 
34.2 

7  54  38.28  . 

7  50  42.37 
7  46  46.46 

25 
26 

27 

329 
330 
331 

242  47  50-7 

243  48  36.2 

244  49  22.8 

46  51.2 

47  36.6 

48  23.1 

151.87 
151.92 
151.96 

+  0.19 
0.28 

0-34 

9.9942107 
9.9941307 
9.9940518 

-33.6 
33.0 
32.4 

7  42  50.55 
7  38  54-64 
7  34  58.72 

28 
29 

3° 

332 
333 
334 

245  50  10.4 

246  50  59.0 

247  51  48-4 

49  10.5 

49  58.9 

50  48-1 

152.00 
152.04 
152.08 

+  0.38 
0.40 
0-37 

9-9939746 
9.9938990 
9.9938251 

-31.8 
31.0 
30.2 

7  3»     2.81 
7  27    6.90 
7  23  10.99  1 

31 

335 

248  52  38.7 

51  38.3 

152.12 

+  0.29 

9-9937534 

-29.4 

7  19  15-08  , 

NoTB^-Tba  1 
mea 

lumbers  in  column  A 
A  equinox  of  Januar 

correspond  to  the  true  e 
y  0*A 

qninox  of  the 

dace;  io  colnma 

A'  to  the 

Diff.  for  I  Hour, 
— 9-.8296. 
(Table  II.) 
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GREENWICH  MEAN  TIME. 

s 
i 

5 

THE  MOON'S 

SBMIDIAMETBB. 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGE. 

Ncxm. 

Midiricbt 

Moon. 

Diff.(or 
I  Hoar 

Midnight 

Diil.for 
z  Hour. 

Meridian  of 
Greenwich. 

Difltfor 
I  Hoar. 

Noon. 

I 

2 

3 

16      6.0 
16    18.0 
16   28.2 

>             1* 

16    I2.I 
16   23.4 
16   32.3 

58  58.6 

59  42-6 

60  20.3 

+1.90 

1-73 
1.36 

59  21. 1 

60  2.5 
60   35.2 

+1.83 

1.56 

I.ZX 

h     m 

7  9-7 

8  1.2 

853.8 

m 

a.  14 
2.16 
2.22 

d 

8.9 

9.9 

10.9 

4 
5 
6 

16  35-5 
16  38.6 
16  37.0 

16   37.6 
16   38.4 
16   34.3 

60  46.9 
60  58.5 
60  52.5 

+o.8x 
+0.13 
-0.62 

60   54.8 
60   57.7 
60   42.7 

+OW48 
-0.25 

0.99 

9  48.1 
10  44.6 
"  43-5 

«-3X 
2.4X 
2.49 

1 1.9 
12.9 
139 

7 
8 

9 

16  30.5 
16  19.9 
16    6.4 

16   25.7 
16    13.4 
15    589 

60  28.8 
59  49-8 
59    0.0 

-1.3a 
1.87 
2.23 

60  n.o 
59  26.0 
58  32.5 

-X.62 
8.08 
2.32 

X2   43.8 

13  44.2 

14  42.8 

2.53 
2.49 
2.38 

14.9 

15-9 
16.9 

lO 

II 

13 

15    SI-2 

15  35-9 

15   31-7 

15  435 
15  28.6 

15  15-a 

58    4-4 
57    8.3 
56  16.0 

-2.35 
2.28 
2.05 

57  36.1 
56  41-5 
55  52.3 

-a.34 

2.X8 

X.89 

15  38.2 

16  29.9 

17  18.0 

8.23 
8.06 
1-94 

17.9 
18.9 
19.9 

13 
15 

15     9-3 

14  59-4 
14  52.2 

15    4-1 
14  55-5 
14  49.6 

55  30-6 
54  54-1 
54  27-5 

-1.7X 
i.3i 
0.90 

55  11-2 
54  39-6 
54  18.0 

I.XX 

0.69 

18      3.0 

18  45.9 

19  27.6 

X.83 

«.75 
X.78 

20.9 
21.9 
22.9 

i6 

17 
i8 

14  47-7 
14  45.8 
14  46.J 

14  46.4 
14  45.8 
14  47-3 

54  ii-o 
54    4-1 
54    6.0 

-0.48 
-0.10 

+0.84 

54    6.4 
54    4-0 
54    9-8 

-0.29 

+0.08 

0.39 

20     8.8 

20  50.7 

21  33.7 

1-73 
1.76 
1.83 

239 
24.9 

25.9 

19 

20 
21 

14  48.8 

14  531 
14  58.6 

14  508 

14  55-7 

15  1-7 

54  153 
54  30-8 
54  511 

+0.52 
0.75 
0.92 

54  22.4 

54  40.5 

55  2.6 

+0.6J 
0.84 
0.99 

22  18.7 

23  5.9 
23  55.3 

t.92 
8.0X 
2.10 

26.9 
27.9 
28.9 

22 
23 
24 

15     51 

15  12.2 

15  198 

15    8.6 
15  15-9 
15  23.7 

55  14-9 

55  41-0 

56  9.0 

+1.05 
113 
1.19 

55  27.7 

55  54-8 

56  23.4 

+X.09 
1.16 
1.22 

6 

0  46.7 

1  39-1 

2.X7 

8.20 

0.2 
1.2 
2.2 

as 
26 
27 

15  277 
15  36.0 
15  44-4 

15  31-8 
15  40.2 

IS  48.7 

56  38.1 

57  8.4 
57  39-5 

+X.24 

Z.88 

1.31 

56  53.1 

57  23.8 
57  55.3 

+X,26 

1.30 
1.3a 

2  31.8 

3  24.0 

4  15-2 

a.x9 
a.xx 

3.2 

4.2 

5.2 

28 
29 
30 

15  53-1 

16  1.6 
16     9.7 

15  57-4 

16  5.8 
16  13.4 

58  11.2 

58  42.6 

59  12-4 

+1.32 

1.28 

1.17 

58  27.0 

58  57.8 

59  25.9 

+1.31 
X.23 
X.07 

5  5-6 
555.5 

6  45-7 

a.o6 
2.08 
2.Z1 

6.2 

7.2 

8.2 

31 

16  16.8 

16  19.6 

59  38.2 

+0.95 

59  48.8 

+0.80 

7  37.1 

8.18 

9-2 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Right 

DiflE.  for 

Declination. 

Diff.for 

Hour. 

Right 

Diff.  for 

Declinatioa 

Diff.  for 

Ascension. 

X  Minnte. 

I  Minute. 

Ascension. 

I  Minute. 

I  Minnte. 

TI- 

lURSDi 

\Y  I. 

SA 

TURDAY  3. 

h 

m       s 

8 

0                 *                   M 

" 

h    m       s 

s 

0       »       ». 

•' 

O 

21 

36   12.88 

2.M53 

S.  8  48     6.3 

ZI.762 

0 

23  23   58.71 

3.3830 

N.  I  28  18.2 

13.433 

I 

21 

38  26.40 

a.aass 

8  36  17.5 

1X.843 

z 

23  26   15.76 

a. 3853 

I  41  43.6 

13.434 

2 

21 

40  39.94 

2.«57 

8  24  25.1 

11.903 

2 

23  28  32.95 

S.3878 

I  55    9.1 

13.434 

3 

21 

42  53.48 

2.2358 

8  12  29.1 

12.963 

3 

23  30  50.29 

3.2903 

2     8  34.5 

13-423 

4 

21 

45     7.04 

S.2263 

8     0  29.5 

12.032 

4 

23  33     7.78 

3.3938 

2  21  59.8 

13.420 

5 

21 

47  20.62 

a.2a6s 

7  48  26.5 

12.079 

5 

23  35  25.43 

a. 3954 

2  35  24.9 

13.416 

6 

21 

49.34.22 

t.2768 

7  36  20.0 

X2. 136 

6 

23  37  43.23 

3.3979 

2  48  49.7 

13.409 

7 

21 

51  47.84 

2.9272 

7  24  10,2 

12.19s 

7 

23  40     1. 18 

3.3006 

3     2  14.0 

13.401 

8 

21 

54     1.48 

2,2276 

7  II  57.0 

12.347 

8 

23  42  19.30 

a. 3033 

3  15  37.8 

13.39a 

9 

21 

56  15- 15 

a.aaSx 

6  59  40.6 

13.399 

9 

23  44  37.58 

3.3061 

3  29     I.I 

13.382 

lO 

21 

58  28.85 

2.3286 

6  47  21. 1 

13.351 

10 

23  46  56.03 

3.3088 

3  42  23.6 

13.369 

II 

22 

0  42.58 

2. 2291 

6  34  58.5 

13.403 

II 

23  49  14.64 

3.3117 

3  55  45.4 

13.356 

12 

22 

2  56.34 

2.2297 

6  22  32.8 

".453 

12 

23  51  33.43 

a. 3146 

4     9     6.3 

13.340 

13 

22 

5  10.14 

2.2303 

6  10     4.2 

13.501 

13 

23  53  52.39 

3.3175 

4  22  26.2 

13.333 

14 

22 

7  23.98 

2.2311 

5  57  32.7 

X3.549 

14 

23  56  11.53 

3.3304 

4  35  45.0 

13.304 

15 

22 

9  37.87 

2.2318 

5  44  58.3 

X2.596 

15 

23  58  30.84 

3.3334 

4  49     2.7 

13.384 

i6 

22 

II  51.80 

2.2326 

5  32  21.2 

13.641 

16 

0     0  50.34 

2.3365 

5     2  19.1 

13.362 

I? 

22 

14     5.78 

a. 2334 

5  19  41.4 

13.685 

17 

0     3  10.02 

3.3396 

5  15  34.1 

13.238 

i8 

22 

16  19.81 

a.«343 

5     6  59.0 

13,738 

18 

0     5  29.89 

a. 3327 

5  28  47.6 

13.213 

19 

22 

18  33.90 

a. 2353 

4  54  14.0 

X3.770 

19 

0     7  49.94 

3.3333 

5  41  59-6 
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a. 1739 

4     8  30.0 

X3.5X5 

6   1    22   28    16.10 

a.x743 

3  55  58.2 

X8.546 

7    i    22    30    26.57 

a. 1748 

3  43  24.5 

ia.576 

8     22  32  37.08 

a.i7S4 

3  30  49.1 

X3.6(Q 

9  i  22  34  47.62 

SaX/uw 

3  18  12.1 

X3.63X 

10     22  36  58.20 

a.i7C7 

3     5  33.4 

xa.658 

II  '  22  39     8.82 

a. 1774 

2  52  53-2 

xa.683 

12     22  41   19.49 

3.X783 

2  40  II. 4 

xa.707 

13      22  43  30.21 

a.  1790 

2  27  28.3 

xa.730 

14     22  45  40.97 

a.x798 

2  14  43.8 

ia.75a 

15     22  47  51.79 

fl.x8o6 

2     I  58.1 

xa.77a 

16      22  50     2.67 

2.x8z8 

X  49   II. 2 

".79a 

17      22  52  13.61 

a.z899 

I  36  23.0 

X3.8XO 

PHASES  OF  THE  MOON. 

18  22  54  24.62 

19  1  22  56  35,69 

3.1840 
s. 185X 

I  23  33.9 
I  10  43.7 

X8.B88 

xa.844. 

20     22  58  46.83 

a.x863 

0  57  52.6 

X3.858 

d     h      m 

21  '  23     0  58.05 

a.x877 

0  45     0.7 

18.878 

0 

Full  Moon      ....  Nov.       6  10  59,8 

22  :  23   3   9.35 

a.z890 

0  32     8.0 

xa.884 

c 

Last  Quarter 13  14  37-5 

23  1  23   5  20.73 

F 

a.x904 
RIDAY 

S.  0  19  14,6 
30. 

xa,896 

• 

5 

New  Moon 
First  Quarter 

21     10     17.2 

' 29     5  35.1 

0 

I 

23      7   32.20 
23     9  43.75 

a. 19x8 
a.  1933 

S,  0     6  20.5 
N.  0     6  34.1 

18.906 

18.9x4 

2 

23  11   55.40 

a.x949 

0  19  29.2 

xa.9aa 

d     h 

3 

23  X4     7.14 

8.1965 

0  32  24.7 

13.938 

C 

Perigee Nov.        5     4.3 

4 
5 

6 

23   16  18.98 
23   18  30.92 

a.  1983 
8.1999 

0  45  20.6 
0  58  16.8 

za.934 
13.938 

c 

Apoeee •      17    6.6 

•^j'^'o         «.•••...      ^g     \f%\i 

23  20  42.97 

8.80X8 

I   II  13. 1 

X3.940 

7 

23    22    55.13 

8.8^6 

I  24     9.6 

X3.943 

8 

23    25      7.40 

8.8094 

I  37     6.2 

It.  943 

. 

9 

23    27    19.78 

8.8073 

I  50     2.7 

xa.'94X 

10 

23   29    32.28 

8.8094 

2     2  59.x 

X2.939 

II 

23   31    44.91 

8. ax 16 

2  15  55.4 

X8.936 

12 

23  33  57.67 

8.8x37 

2  28  51.4 

ia.931 

13 

23  36   10.55 

8.2x58 

2  41  47.1 

18.984 

14 

23  38  23.57 

a. 3X88 

2  54  42.3 

X8.9X7 

15 

23  40  36.73 

8.8804 

3     7  37.1 

xa.908 

16 

23  42  50.02 

8.8388 

3  20  31.3 

Z8.898 

17 

23  45     3.46 

8.3358 

3  33  24.9 

18. 887 

18  1  23  47  17.04 

8.3376 

3  46  17.7 

X3.874 

19 

23  49  30.77 

3,8301 

3  59     9.8 

Z3.86X 

20 

23  51  44.65 

a. 3337 

4   12      I.O 

X8.845 

21 

23  53  58.69 

3.8353 

4  24  51.2 

X2.888 

22 

23  56  12.89 

a.8379 

4  37  40.4 

X3.8zx 

23 

23  58  27.24 

3.3406 

4  50  28.5 

18.79a 

24 

0     0  41.76 

a.  2434 

N.  5     3  15.4 

^^'77^ 

13 
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GRE 

ENW 

LUN. 

ICH  MEAN  TIME. 

i 

\R  DISTANCE& 

1^ 

P.  L. 

P.  L. 

P.L. 

P.  L. 

o| 

Name  and  Direction     1 

Noon. 

of 

Illb. 

of 

Vlh. 

of 

IXh. 

of 

1^ 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

e        »        f 

0      t      i» 

•              t              M 

0          »          m 

z 

Sun 

W. 

104  45  54 

a653 

106  23  37 

9638 

108     z  41 

9623 

109  40     5 

9607 

Jupiter 

W. 

70  58  30 

2395 

72    42    12 

2380 

74  26  16 

9364 

76  10  42 

9350 

Saturn 

w. 

52  22  20 

336X 

54     6  51 

a346 

55  51  44 

9331 

57  36  59 

93x7 

a  Aquilae 

w. 

32  30  49 

4275 

33  38     5 

4C«2 

34  48  24 

3915 

36     I  29 

3766 

a  Arietis 

E. 

72  14     5 

8373 

70  29  52 

2360 

68  45  20 

9347 

67    0  28 

9334 

Aldebaran 

E. 

105  20  34 

2347 

103  35  43 

8338 

10 I  50  30 

9317 

100    4  56 

9302  ; 

2 

Sun 

W. 

117  57  18 

2533 

119  37  46 

«5i8 

121  18  33 

9304 

122  59  40 

9499 

Jupiter 

W. 

84  57  59 

«8x 

86  44  27 

22^ 

88  31  15 

9254 

90  18  22 

994X 

Saturn 

W. 

66  28  23 

«47 

68  15  41 

M34 

70     3  18 

9290 

71  51  X5 

2908 

a  Aquilse 

W. 

42  41     5 

3«3i 

44     6  37 

3154 

45  33  41 

3083 

47     2  II 

30X9 

a  Arietis 

E. 

58  II  32 

M73 

56  24  53 

ai0B 

54  37  58 

925a 

52  50  48 

9942 

Aldebaran 

E. 

91  II  53 

8833 

89  24  15 

9299 

87  36  i8 

2207 

85  48     2 

9X94 

3 

Jupiter 

W. 

99  18  32 

ai8a 

loi     7  26 

«i73 

102  56  35 

2X^ 

104  45  59 

9X53 

Saturn 

W. 

80  55  36 

ai49 

82  45  20 

9X39 

84  35  19 

9X20 

86  25  34 

9X90 

a  Aquilse 

W. 

54  42  34 

a77a 

56  17  38 

2735 

57  53  32 

2700 

59  30  12 

9668 

Aldebaran 

E. 

76  42     7 

2138 

74  52     6 

9128 

73     I  49 

2XX8 

71  IX  17 

9x09 

Pollux 

E. 

"8  33     7 

aazB 

"6  45     7 

9305 

114  56  47 

2199 

113     8    8 

9x80 

4 

Saturn 

W. 

95  40     8 

aoSi 

97  31  37 

9075 

99  23  16 

9069 

loi  15     3 

2064 

Fomalhaut 

W. 

42  28     6 

3M2 

43  53  26 

3X55 

45  20  28 

3080 

46  49     2 

30x3 

Aldebaran 

E. 

61  55  29 

2073 

60     3  48 

9067 

58  II  58 

9068 

56  20     2 

9058 

Pollux 

E. 

104    0  44 

ai3a 

102  10  34 

9x24 

100  20  12 

9XX8 

98  29  41 

9XX3 

5 

Saturn 

W. 

no  35  32 

909D 

112  27  48 

9049 

114  20     6 

9049 

116  12  24 

9050 

Fomalhaut 

W. 

54  30     7 

9779 

56     5  12 

9738 

57  41     I 

9708 

59  17  30 

9683 

Aldebaran 

E. 

46  59     9 

»5« 

45     6  55 

"D53 

43  14  42 

9055 

41  22  33 

9058 

Pollux 

E. 

89  15  23 

9097 

87  24  19 

9097 

85  33  15 

9097 

83  42  II 

9097 

Mars 

E. 

119  22  25 

aao7 

117  34     8 

9905 

115  45  48 

9203 

"3  57  25 

9203 

6 

Fomalhaut 

W. 

67  27     7 

9599 

69     6     3 

2591 

70  45  " 

9584 

72  24  29 

9579 

Pollux 

E. 

74  27  47 

21x8 

72  37  15 

9X95 

70  46  54 

9X32 

68  56  44 

9X40 

Mars 

E. 

104  55  47 

22X3 

103     7  39 

99X6 

loi  19  39 

9924 

99  31  47 

9999 

Regulus 

E. 

III  10  23 

2060 

109    18    22 

«64 

107  26  27 

2069 

105  34  40 

9075 

7 

Fomalhaut 

W. 

80  41  39 

3584 

82    20    56 

9591 

84     0    4 

9598 

»5  39     2 

9607 

Pollux 

E. 

59  49  38 

2x98 

58     I     8 

92X4 

56  13     X 

9299 

54  25  17 

9947 

Mars 

E, 

90  35     5 

227a 

88  48  25 

2283 

87     2     t 

9295 

85  15  54 

9307 

Regulus 

E. 

96  18  27 

21X6 

94  27  52 

2X27 

92  37  34 

2x38 

90  47  32 

9X49 

8 

a  Arietis 

W. 

32     3  41 

2328 

33  48  59 

933t 

35  34  13 

9336 

37  19  20 

9344 

Pollux 

E. 

45  33  32 

2351 

43  48  47 

9377 

42     4  39 

9404 

40  21  10 

«433 

Mars 

E. 

76  30     I 

2378 

74  45  54 

9393 

73     2    9 

2409 

71  18  47 

9496 

Regulus 

E. 

81  42     4 

2216 

79  54     I 

9931 

78     6  20 

9247 

76  19     2 

996a 

Venus 

E. 

118  40  45 

3598 

117     I  47 

96X3 

115  23  10 

9699 

113  44  55 

9646 

9 

a  Arietis 

W. 

46     1  44 

8397 

47  45  23 

24x0 

49  28  43 

9493 

51  II  42 

9440 

Mars 

E. 

62  48  14 

2sx8 

61     7  26 

9538 

59  27     5 

9558 

'    57  47  X2 

8577 

Regulus 

E. 

67  28  39 

8349 

65  43  51 

23flB 

63  59  30 

2386 

^  15  35 

«403 

Venus 

E. 

105  39  25 

8735 

104     3  32 

9753 

102  28     3 

2772 

100  52  59 

9799 

Spica 

E. 

121  20  31 

2325 

119  35     8 

9343 

117  50  IX 

9360 

"6    5  39 

9378 

XIV. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

P.L. 

P.L. 

P.L. 

P.t. 

Name  and  Direction     1 

Midnight 

of 

xyji. 

of 

XVIIIh. 

of 

XXIh. 

of 

l» 

of  Object 

Diff. 

DifL 

Diff. 

Dift 

•           • 

0           f          m 

0           »           m 

0       »       It 

I 

Sun 

W. 

III   i8  50 

SS9* 

ir2  57  56 

9577 

"4  37  23 

2369 

116    17    10 

«547 

Jupiter 

W. 

77  35  28 

2336 

79  40  35 

9392 

81  26     3 

9308 

83    "    51 

9994 

Saturn 

W. 

59  22  34 

23M 

6x     8  30 

9988 

62  34  47 

9974 

64   41    25 

9960 

a  Aqvilae 

w. 

37  17     7 

3635 

38  35     4 

3517 

39  55    9 

341a 

41    17    12 

33x6 

a  Arietis 

E. 

65  15  18 

«3ai 

63  29  49 

9308 

61  44     I 

9296 

59  57  55 

9984 

Aldebaran 

E. 

98  19     I 

1 

3289 

96  33  45 

9974 

94  46     8 

926Z 

92  59  " 

9947 

2 

Sun 

W. 

124  41     5 

8479 

126  22  48 

9465 

128     4  50 

8453 

129  47     9 

244X 

Jupiter 

W. 

9«     5  48 

3239 

93  53  32 

92X6 

95  41  33 

9905 

97  29  55 

9x94 

Satttrn 

W. 

73  39  31 

2196 

75  28     5 

9183 

77  16  58 

9x71 

79     6    9 

9x60 

a.  Aqnils 

W. 

4^  3«    0 

9962 

30     3     I 

9907 

51  35  II 

«859 

53     8  23 

18X3 

a  Arietis 

E. 

51     3  23 

«33 

49  15  45 

922S 

47  27  54 

9918 

45  39  53 

99X9 

Aldebaran 

E. 

83  59  36 

9x8a 

82  10  32 

2X7X 

80   21    21 

no  15  36 

9z6o 

78  31  52 

9x49 

3 

Jupiter 

W. 

106  35  38 

ar43 

108  25  3 X 

9X3« 

9X98 

"2     5  54 

9X90 

Saturn 

W. 

88  16     3 

21  xz 

90     6  46 

2103 

91  57  41 

9094 

93  48  49 

9007 

a  Aqfdl8& 

W. 

frx     7  35 

9639 

62  45  37 

96X2 

64  24  16 

1587 

66     3  a9 

•565 

Aldebaran 

E. 

i    69  ao  32 

3X01 

67  29  34 

9099 

^  38  23 

9085 

63  47    0 

9079 

Pollux 

E. 

^ iz£  r^  10 

2169 

109  29  56 

9159 

107  40  26 
106  51     6 

9149 

105  30  4a 

9x40 

4 

Saturn 

W. 

103     6  58 

20te 

104  58  59 

«>57 

9053 

108  43  17 

9051 

Fomalhaut 

W. 

48  18  59 

9954 

49  50  10 

9899 

51  2a  30 

9859 

5»  53  51 

•b9 

Aldebaran 

E. 

34  «7  58 

2035 

5«  35  49 

9053 

5043  37 

9059 

48  51  24 

9051 

PiDlkR 

E. 

96  39    a 

2108 

94  48  15 

2104 

9a  57  22 

SXOI 

91     6  24 

9099 

5 

SATtrRlf 

W. 

118     4  40 

905a 

119  56  54 

»54 

i»i  49.    5 

9057 

123  41   10 

9a6x 

Fomalhaut 

W. 

60  54  33 

9660 

62  32     6 

9641 

.    64  10     5 

•684 

65  48  27 

96xx 

Aldebarsm 

E. 

;  39  30  29 

9o6a 

37  38  32 

9068 

35  4^  44 

9075 

33  55     7 

9983 

Polhix 

E. 

81  51    9 

9x00 

80    0  10 

9x03 

78     9  16 

9X07 

76  18  28 

9ZI9 

Mars 

E. 

ii»    9    2 

2904 

izo  20  40 

9903 

108  3a  20 

9906 

106  44     2 

9909 

6 

Fomalhaut 

W. 

74     3  53 

957< 

75  43  21 

957« 

77  ^  49 

•577 

79    a  16 

9580 

Pollux 

E. 

67     6  46 

9150 

65  17     3 

2x61 

63  27  37 

9x73 

61  38  29 

2X84. 

Mars 

E. 

97  44     3 

9237 

95  36  30 

9243 

94     9    9 

9933 

92  aa    0 

9i69 

Kegidus 

E. 

103  43    a 

9062 

101  51  35 

9090 

100    0  20 

9098 

98    9  17 

9XO0 

7 

Fomalhaut 

W. 

87  17  47 

96x8 

88  56  18 

9630 

90  34  32 

•644 

92  za  27 

9660 

Pollux 

E. 

52  37  59 

9965 

50  51     8 

99B4 

49     4  45 

9304 

47  18  52 

9397 

Mars 

E. 

83  30    4 

9320 

8r  44  33 

9333 

:    79  59  22 

8347 

78  14  3X 

9369 

Regnlus 

E. 

88  57  47 

9i6x 

87     8  21 

2x74 

85  »9  15 

9X88 

83  30  29 

9909 

8 

«  Arietis 

W. 

39    4  16 

9359 

4a  49     0 

2361 

4*  33  31 

9379 

44  17  4« 

9384 

P&llux 

E. 

38  38  22 

9465 

3^  56  20 

2S00 

35  15     7 

9538 

33  34  46 

9578 

Mars 

E. 

69  35  50 

9444 

67  53   18 

2469 

66  II   IX 

9480 

64  29  29 

8499 

ReguluA 

E. 

7^  3*    7 

9979 

7^  45  37 

2297 

70  59  33 

93x3 

69  13  53 

mi 

Venus 

E. 

iia     7    3 

9663 

I 10  29  34 

9680 

108  5a  27 

2698 

107  15  44 

97x6 

9 

•  Arietis 

W. 

5«  54  20 

9455 

54  36  36 

2471 

56  18  30 

3487 

58     0     I 

9504 

Mars 

E. 

56     7  46 

aS99 

54  28  49 

2690 

52  50  21 

2641 

51   12  22 

9663 

ReguluB 

E. 

60  32     8 

2424 

5849     8 

«444 

57    6  36 

9464 

55  24  31 

9484 

Venus 

E. 

99  18  21 

98x3 

97  44  10 

2832 

96  xo  24 

2832 

94  37     4 

2872 

Spiea 

E, 

It4  3J  33 

9396 

"2  37  53 

9415 

IZO  54  40 

9433 

109  It  53 

9459 
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XV. 


GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Il 

Name  and  Direction 

Noon. 

P.L. 

of 

IIIH- 

P.L. 

of 

Vlh. 

P.L. 
of 

IXii. 

P.U 

of 

^ 

of  Object 

Diff. 

Diff. 

Diff. 

Diff. 

e        *        w 

e        »        w 

•          r          m 

0          »          m 

lO 

a  Arietis 

W. 

59  41     9 

ssai 

61    2X    53 

3538 

63     2   X3 

3555 

64     42     10 

«573 

Aldebaran 

W. 

26  27  48 

«S43 

28      7    58 

3555 

29  47  55 

35fi7 

31  27  35 

8380 

Mars 

E. 

49  34  52 

a6B5 

47  57  52 

2707 

46   21    22 

8731 

44  45  23 

3753 

Regulus 

r . 

53  42  55 

8504 

52     I  47 

3535 

50  21      8 

8545 

48  40  57 

3565 

Venus 

£. 

93     4     9 

1893 

91  31  41 

99x4 

89  59  40 

«934 

88  28     4 

3954 

Spica 

E. 

107  29  32 

3470 

105  47  37 

3489 

X04     6     9 

•508 

X02  25     7 

3537 

Sun 

E. 

132  45  46 

aSos 

131  11  25 

a8s5 

129  37  29 

3845 

128     3  58 

3865 

XX 

Aldebaran 

W. 

39  41     3 

a6s6 

41  18  42 

3670 

42  56     3 

8686 

44  33     2 

8708 

Mars 

E. 

36  53  15 

a876 

35  20  26 

3904 

33  48  12 

3933 

32  16  33 

8968 

Regulus 

E. 

40  27  12 

a673 

38  49  55 

3695 

37  13     8 

3716 

35  36  5? 

3740 

Venus 

E. 

80  56  32 

3057 

79  27  30 

3078 

77  58  53 

S097 

76  30  40 

3XX7 

Spica 

E. 

94     6  25 

a6i9 

92  27  56 

3638 

90  49  52 

•655 

89  12  II 

3673 

Sun 

E. 

120  22  54 

9965 

118  51  57 

3964 

117  21  24 

3003 

115  51   16 

3038 

la 

Aldebaran 

W. 

52  32  30 

2782 

54     7  22 

3796 

55  41  54 

88zi 

57  16     7 

3887 

Mars 

E. 

24  48     4 

3134 

23  20  36 

S179 

21  54     2 

3830 

20   28    28 

3388 

Venus 

E. 

69  15  31 

3«14 

67  49  38 

3333 

66  24     7 

S350 

64  58  57 

3367 

Spica 

E. 

81     9  43 

•759 

79  34  21 

3775 

77  59  20 

879X 

76  24  40 

9806 

Sun 

E. 

108  26  24 

31x4 

106  58  32 

3x33 

105  31     2 

3x50 

104     3  53 

3x67 

13 

Aldebaran 

W. 

65     2  29 

1896 

66  34  53 

3909 

68     7     0 

agix 

69  38  52 

3934 

PoUux 

W. 

24  47  59 

33*5 

26  II  41 

3393 

27  36     2 

3365 

29    0  54 

3346 

Venus 

E. 

57  58     9 

33S3 

56  34  58 

3367 

55  12     4 

338a 

53  49  27 

3398 

Spica 

E. 

68  36  13 

«879 

67     3  27 

3893 

65  30  58 

3905 

63  58  46 

99x7 

Sun 

E. 

96  53     I 

3^5 

95  27  45 

3360 

94     2  47 

3374 

92  38     5 

3*87 

14 

Aldebaran 

W. 

77  14  31 

t989 

78  44  58 

3997 

80  15  14 

SO06 

81  45  19 

90x6 

Pollux 

W. 

36     9  52 

3x91 

37  36  12 

3186 

39     2  38 

3x8a 

40  29     8 

3x79 

Venus 

E. 

47     0  32 

3466 

45  39  30 

3480 

44  18  44 

3493 

42  58  II 

35«H 

Spica 

E. 

56  21  29 

8973 

54  50  43 

1983 

53  20     9 

3993 

51  49  47 

3001 

Sun 

E. 

85  38  20 

3348 

84  15     4 

3358 

82  5a     0 

3369 

81  29     8 

3379 

15 

Pollux 

W. 

47  42  " 

3176 

49     8  49 

3x75 

50  35  28 

3x75 

52     2     7 

3x74 

Venus 

£. 

36  18  42 

3561 

34  59  25 

3573 

33  40  20 

3583 

32  21  27 

3594 

Spica 

E. 

44  20  33 

3039 

42  51     9 

3046 

41  21  53 

305X 

39  52  44 

3056 

Sun 

E. 

74  37  21 

34*0 

73  15  27 

3436 

71  53  40 

3433 

70  32    0 

3438 

x6 

Pollux 

W. 

59  »5  17 

3175 

60  4X  56 

3x75 

62     8  35 

3x74 

63  35  15 

3x73 

Mars 

W. 

24     4  18 

3444 

25  25  45 

3439 

26  47  29 

34x4 

28     9  30 

3401 

Regulus 

W. 

22  15  31 

3a30 

23  41   18 

3307 

25     7  19 

3x96 

26  33  33 

3x86 

Spica 

E. 

32  28  26 

3077 

30  59  48 

3060 

29  31   14 

3088 

28     2  43 

3084 

Sun 

E. 

63  45     3 

3438 

62  23  52 

3463 

61     2  45 

3464 

59  41  41 

346s 

17 

Pollux 

W. 

70  48  54 

3x67 

72  15  43 

3x64 

73  42  35 

316Z 

75     9  30 

3x58 

Mars 

W. 

35     2  49 

3353 

36  25  59 

3345 

37  49  18 

3338 

39  12  46 

3330 

Regulus 

W. 

33  47  20 

3150 

35  14  29 

3144 

36  41  45 

3x38 

38     9     8 

3x33 

Sun 

E. 

52  56  37 

3467 

51  35  36 

34fi7 

50  X4  35 

3466 

48  53  33 

3464 

x8 

Pollux 

W. 

82  24  59 

3143 

83  52  17 

3x39 

85  19  39 

3135 

86  47     6 

3x30 

Mars 

W. 

46  X2     3 

3*98 

47  36  17 

339X 

49     0  39 

3384 

50  25     9 

3377 

Regulus 

W. 

45  27  36 

3x07 

46  55  37 

3X08 

48  23  44 

3096 

49  51  58 

309X 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Ij 

P.L. 

P.L. 

P.  L. 

P.  L.' 

U 

r 

Name  and  Direction 
of  Object 

Midnight 

of 
Diff. 

XVh- 

of 
Diff. 

XVIIIix. 

of 
Difl. 

XXIh. 

of 
Diff. 

o           »           »» 

•             f             H 

•                f               M 

•            r        ff 

lO 

a  Arietis 

W. 

66  21  43 

asQo 

68     0  51 

2607 

69  39  36 

a6as 

71  17  57 

a643 

Aldebaran 

W. 

33     6  58 

a395 

34  46     0 

a6io 

36  24  42 

2623 

38     3     3 

2640 

Mars 

E. 

43     9  54 

^1777 

41  34  56 

aSox 

40    0  30 

2826 

38  26  36 

2832 

Regains 

E. 

47     I   14 

3586 

45  22     0 

2607 

43  43   15 

2629 

42     4  59 

2650 

Venus 

E. 

86  56  54 

9975 

85  26  10 

2996 

83  55  52 

3016 

82  25  59 

3037 

Spica 

E. 

100  44  31 

«546 

99     4  22 

3564 

97  24  38 

8583 

95  45  19 

2eox 

Sun 

E. 

126  30  54 

a885 

124  58   16 

a905 

123  26     3 

- 

121  54  16 

a94S 

II 

Aldebaran 

W. 

46     9  39 

27*8 

47  45  55 

V3i 

49  21  48 

«75i 

50  57  20 

2767 

Mars 

E. 

30  45  32 

3991 

29  15     8 

3oaa 

27  45  23 

3057 

26   16  21 

3094 

Regulus 

E. 

34     I     3 

V6i 

32  25  47 

2787 

30  51     2 

28XX 

29  16  50 

2836 

Venus 

E. 

75     2  51 

3x37 

73  35  26 

3x57 

72     8  25 

3x76 

70  41  47 

3x94 

Spica 

E. 

87  34  55 

2691 

85  58     3 

a7o8 

84  21  34 

aTas 

82  45  27 

a74a 

Sun 

E. 

114  21  31 

304a 

112  52  10 

3060 

III  23  12 

3079 

109  54  37 

3097 

12 

Aldebaran 

W. 

58  50     0 

2842 

60  23  34 

«855 

61  56  50 

^ 

63  29  48 

2885 

Mars 

E. 

19     4     2 

33SS 

17  40  54 

3438 

16  19  21 

3538 

14  59  39 

3667 

Venus 

E. 

63  34     7 

3a85 

62     9  38 

3302 

60  45  29 

33x9 

59  21  39 

3336 

Spica 

E. 

74  50  20 

aSax 

73  16  20 

a836 

71  42  39 

285X 

70     9  17 

2865 

Sun 

E. 

102  37     4 

3x83 

loi   10  35 

3x99 

99  44  25 

3ax3 

98  18  33 

3831 

13 

Aldebaran 

W. 

71   10  28 

3946 

72  41  49 

3956 

74  12  57 

a967 

75  43  51 

2978 

Pollux 

W. 

30  26     9 

3M9 

31   51  44 

38X4 

33   17  36 

3204 

34  43  40 

3x98 

Venus 

E. 

52  27     8 

341a 

51     5     5 

34*7 

49  43  19 

3440 

48  21  48 

3454 

Spica 

E. 

62  26  49 

2930 

60  55     8 

a94X 

59  23  41 

a95a 

57  52  28 

2963 

Sun 

E. 

91   13  38 

3300 

89  49  27 

3313 

88  25  31 

33as 

87     I  49 

3336 

14 

Aldebaran 

W. 

83   15  12 

3<»5 

84  44  54 

3<«3 

86   14  26 

3039 

87  43  50 

3043 

Pollux 

W. 

41   55  42 

3178 

43  22  18 

3178 

44  48  54 

3x76 

46  15  32 

3x75 

Venus 

E. 

41  37  51 

35x5 

40  17  44 

35*8 

38  57  51 

3S39 

37  38  10 

355X 

Spica 

E. 

50  19  36 

3010 

48  49  36 

3018 

47  19  46 

3026 

45  50     5 

3033 

Sun 

E. 

80     6  27 

3388 

78  43  57 

3396 

77  21  36 

3404 

75  59  24 

34x2 

15 

Pollux 

W. 

53  28  45 

3176 

54  55  23 

3176 

5O  22     I 

.3x76 

57  48  39 

3x76 

Venus 

E. 

31     2  47 

3605 

29  44  18 

3617 

28  26     2 

3^ 

27     8     0 

3643 

Spica 

E. 

38  23  41. 

3063 

36  54  45 

3066 

35  25  54 

3070 

33  57     8 

3073 

Sun 

E. 

69  10  26 

• 

3443 

67  48  58 

3447 

66  27  35 

343X 

65     6  17 

34SS 

i6 

Pollux 

W. 

65     I  56 

3173 

66  28  38 

317a 

67  55  21 

3170 

69  22     6 

3x68 

Mars 

W. 

29  31  45 

3390 

30  54  13 

3379 

32  16  54 

3368 

33  39  47 

3360 

Regulus 

W. 

27  59  59 

3177 

29  26  36 

3x68 

30  53  23 

3iGa 

32  20  18 

3156 

Spica 

E. 

26  34  14 

3087 

25     5  48 

3088 

23  37  23 

3089 

22     9     0 

3090 

Sun 

E. 

58  20  38 

3467 

56  59  37 

3467 

55  38  36 

3469 

54  17  37 

3468 

17 

Pollux 

W. 

76  36  29 

3156 

78     3  31 

3133 

79  30  36 

3x50 

80  57  45 

3146 

Mars 

W. 

40  36  23 

33*5 

42     0     6 

3318 

43  23  57 

33x1 

44  47  56 

3304 

Regulus 

W. 

39  36  37 

3x29 

41     4   12 

3xa3 

42  31  54 

3118 

43  59  42 

3XX3 

Sun 

E. 

47  32  28 

346a 

46   II   21 

3460 

44  50  12 

3457 

43  29     0 

3454 

i8 

Pollux 

W. 

88  14  39 

3x26 

89  42  17 

3xaa 

91   10     0 

3x17 

92  37  49 

3XIX 

Mars 

W. 

51  49  47 

3Vi 

53  14  32 

3364 

54  39  26 

3257 

56     4  28 

3349 

Regulus 

W. 

51.20  19 

3085 

52  48  47 

3079 

54  17  22 

3073 

55  46     5 

3067 
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XVIL 


GR£ 

ENWICH  UL^A 
LUKAJR  DISTANI 

J^  Ti 

ME. 

i 

::es. 

Name  and  Diroctioii 

Noon. 

of 

IH*«. 

of 

Vlh. 

P.L. 
of 

IXh. 

P.L 

of 

of  Object 

Diff. 

Diff. 

Dift 

Diff. 

0          f          m 

0           f          m 

•        •  »          m 

0          1          m 

i8 

Sum 

E. 

4a     7  44 

3431 

40  46  25 

3446 

39  25     I 

344s 

38     3  32 

9438 

19 

PoUuz 

W. 

94     5  45 

S107 

95  33  46 

9Z0X 

97     I  54 

3flg6 

98  30     8 

3091 

Mars 

W. 

57  «9  39 

3^ 

58  54  58 

3936 

60  20  25 

3^^8 

61  46     I 

s^w 

Regulus 

W. 

57  14  55 

3060 

58  43  53 

90(54 

60  12  59 

30*7 

61  ^  13 

3040 

Sum 

?. 

31  14  49 

341a 

29  52  46 

3406 

28  30  36 

3400 

27     8  19 

3393 

23 

Sun 

w. 

13  43  22 

3153 

15  10  28 

3x44 

16  37  44 

3136 

18     5  10 

3i^7 

Foxnalhaut 

E. 

79  16  15 

9993 

77  51  55 

3«x 

76  27  33 

3889 

75     3     8 

3« 

a  Pegasi 

£. 

96  50  26 

9B33 

95  18  49 

WH 

93  47     I 

^15 

92  15     I 

•906 

24 

Sun 

W. 

25  25     7 

aofia 

26  53  39 

3fl7« 

28  22  23 

30«3 

29  51  18 

9054 

Fomalbaut 

£. 

68     X  z8 

3300 

6637     7 

9906 

65  13     2 

3313 

63  49    6 

33^x 

a  Pegasi 

E. 

84  32  82 

«866 

82  59  19 

•B99 

81  26     9 

*5^ 

79  52  48 

•845 

«5 

Sun 

W. 

37  18  40 

3009 

38  48  42 

«99 

40  18  56 

8990 

41  49  21 

•iBt 

Fomalhaiit 

E. 

56  52  31 

3393 

55  30     6 

9413 

54     8     4 

3437 

52  46  29 

3464 

a  Pegasi 

E. 

72     3  58 

•Bis 

70  29  49 

aSzz 

68  55  33 

««05 

67  21  II 

9800 

a  Arietis 

E. 

JI5    12   24 

aw 

"3  35  51 

•696 

III  59     6 

9687 

no  22     8 

9676 

26 

Sun 

W. 

49  24  20 

«935 

50  55  55 

992s 

52  27  42 

9916 

53  59  40 

9906 

Saturn 

W. 

19  44  41 

a649 

21  22  30 

1638 

23     0  34 

a6i6 

24  l^  53 

96c6 

Fomalbaut 

E. 

46     7  31 

3661 

44  50     2 

3718 

43  33  34 

3781 

42  18  12 

3853 

a  Pegasi 

E. 

59  27  59 

«7«3 

57  53     9 

8781 

56  18  17 

9782 

54  43  24 

0789 

a  Arietis 

E. 

Z02  14     6 

«fei 

100  35  53 

9681 

98  57  27 

96Z9 

97  18  49 

9603 

27 

Sun 

W. 

61  42  36 

S859 

63  15  48 

3848 

64  49  13 

9838 

66  22  51 

9899 

Saturn 

W. 

32  54     4 

*9^ 

34  33  48 

8554 

36  13  45 

8544 

37  53  57 

•S35 

Fomalfaaut 

E. 

36  22  59 

4390 

35  17  29 

4549 

34  H  20 

4733 

33  13  48 

4945 

a  Pegasi 

E. 

46  49  27 

8^ 

45  14  56 

aSos 

43  40  34 

9814 

42     6  24 

9896 

a  Arietis 

£. 

89     2  32 

«359 

87  22  40 

•549 

85  42  35 

9540 

84     2  18 

•531 

Aldebaran 

£. 

122  14  41 

•MO 

120  34  24 

•531 

118  53  54 

958X 

117  13  " 

95x1 

28 

Sun 

W. 

74  14  12 

4779 

75  49     8 

•769 

77  24  16 

•759 

78  59  38 

•749 

Saturn 

W. 

46  18  18 

S486 

47  59  51 

•477 

49  41  37 

84fi7 

51  23  37 

•458 

a  Aquilae 

W. 

30    26    ID 

4«17 

31  25  32 

4578 

.  32  28  16 

4968 

33  34     6 

4184 

a  Pegasi 

E. 

34  20  53 

3939 

32  49  23 

•978 

31   18  43 

3084 

29  49     0 

308X 

a  Arietis 

E. 

75  37  48 

3488 

73  56  18 

•479 

72  14  35 

3470 

70  32  40 

9469 

Aldebaran 

E. 

J08  46     8 

•463 

107     4     3 

•453 

105  21  44 

8444 

103  39  12 

•434 

»9 

Sun 

W. 

86  59  48 

9698 

88  36  30 

9688 

90  13  26 

9678 

91  50  35 

9668 

Saturn 

W. 

59  57     I 

«409 

61  40  23 

8399 

63  23  59 

•389 

65     7  49 

9380 

a  Aquilae 

W. 

39  41     2 

3549 

41     0  32 

3458 

42  21  43 

3378 

43  44  25 

3304 

a  Arietis 

E. 

62     0     9 

a4« 

60  17     5 

•4x3 

58  33  51 

•407 

56  50  26 

9400 

Aldebaran 

E. 

95     3     4 

•387 

93  19  10 

•377 

91  35     2 

•368 

89  50  41 

•958 

30 

Sun 

W. 

99  59  44 

S6i8 

loi  38  14 

96x0 

103  16  56 

86OX 

104  55  51 

•59X 

Saturn 

W. 

73  50  18 

•334 

75  35  28 

•325 

77  20  51 

9316 

79     6  27 

•308 

a  Aquilae 

W, 

50  57     0 

3025 

52  26  42 

9989 

53  57  17 

•943 

55  28  41 

9906 

a  Arietis 

E. 

48  10  55 

•369 

46  26  36 

•365 

44  42  II 

V96x 

42  57  40 

•358 

Aldebaran 

E. 

81     5  33 

«3I3 

79  19  52 

•304 

77  33  59 

«B6 

75  47  53 

9987 

Pollux 

E. 

122  50  46 

•404 

121      7    17 

•391 

119  23  30 

1379 

117  39  25 

9366 
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GREENA« 

aCH  MEA 

AR  DISTAN( 

lN  time. 

LUN 

CES. 

Name  and  Direction 

Midnight 

P.L. 
of 

XVh. 

P.L. 
of 

XVIIPi. 

P.L. 

of 

XXIh. 

P.L. 
of 

^ 

of  Object 

Diff. 

Dtff. 

Diflf. 

Diflf. 

e         1         m 

0          t         m 

e           f          m 

e         *         •» 

x8 

Sun 

E. 

36  41  59 

3434 

35  20  21 

3439 

33  58  37 

3433 

32    36    46 

34x7 

19 

Pollux 

W. 

99  58  28 

3086 

loi  26  55 

3061 

102  55  28 

3075 

X04  24     8 

3069 

Mars 

W. 

63  IX  46 

3«13 

64  37  40 

3305 

««     3  43 

S197 

67  29  56 

3x89 

Regulus 

W. 

63  II  36 

3fm 

64  41     7 

3037 

66  TO  46 

30» 

67  40  34 

3ox« 

Sun 

E. 

as  45  55 

39i6 

24  43  23 

3879 

23     0  43 

3373 

ai  37  56 

3365 

«3 

Sun 

w. 

19  32  47 

31 17 

21     0  36 

3x09 

22  28  35 

9099, 

a3  56  46 

3091 

Fomalhaut 

E. 

73  38  43 

3*88 

72  14  18 

3390 

70  49  55 

3393 

69  25  35 

3395 

a  Pegasi 

E. 

90  42  50 

aBgS; 

89  10  29 

8890 

87  37  57 

3883 

86     5  15 

387s 

24 

Sun 

W. 

31  20  24 

3045 

32  49  41 

3036 

34  19  10 

3037 

35  48  49 

3018 

Fomalhftut 

E. 

62  25  19 

333a 

61     I  44 

3344 

59  38  23 

S3S8 

58  15  18 

3373 

a  Pegasi 

E. 

78  19  19 

9838; 

76  45  41 

«B33 

75  "  55 

28« 

73  38     0 

3020 

as 

Sun 

W. 

43  19  58 

a97« 

44  50  46 

3963 

46  21  46 

3953 

47  52  57 

8944 

Fomalhaut 

E. 

5'  25  25 

3495' 

50    4  55 

»39 

48  45     3 

33fiy 

47  »3  53 

3G3X 

a  Pegasi 

E. 

65  46  42 

^995, 

64  12     8 

«»3 

62  37  29 

3788- 

61     2  46 

3785 

a  Arietis 

E. 

108  44  56 

2fBG7 

107     7  32 

3658 

105  29  56 

36|9 

103  52     7 

3640 

26 

Sun 

W. 

55  31  51 

S897 

57     4  H 

2887 

58  36  49 

3878 

60     9  36 

8866 

Saturn 

W. 

26  17  26 

a605^ 

27  56  14 

3S94 

«9  35  17 

3584 

31  14  34 

3574 

Fomalhaut 

E. 

41     4    4 

3934 

39  51   19 

4037 

38  40    6 

4x33 

37  30  35 

4353 

a  Pegasi 

E. 

53     8  3« 

a78s 

51  33  40 

3784 

49  58  51 

3787 

48  *4     6 

8793 

a  Arietis 

E. 

95  39  58 

a594 

94     0  55 

3585 

92  21  40 

3576 

90  42  12 

2567 

27 

Sun 

W. 

67  56  41 

*8 

69  30  45 

•B09 

71     5     I 

8799 

72  39  30 

8969 

Saturn 

W. 

39  34  22 

fisas 

41  15     I 

3515 

43  55  53 

3505! 

44  36  59 

8496 

Fomalhaut 

E. 

32  16     9 

5190 

31  21  40 

5477 

30  30  40 

S8i8 

29  43  31 

6833 

a  Pegasi 

E. 

40  32  30 

»84a 

38  58  56 

a86o 

37  35  46 

2882 

35  53     4 

8906 

a  Arietis 

E. 

82  21  48 

25M 

80  41     6 

3514 

79    0  12 

•3505 

77  19     6 

3497 

Aldebaran 

E. 

115  3a  13 

2502 

113  51     2 

3493 

112    9  37 

2482 

no  27  59 

3473 

28 

Sun 

W. 

80  35  13 

9739 

82   IX      I 

3739 

83  47     3 

27x8 

85  23  19 

2706 

Saturn 

w. 

53     5  50 

8448 

54  48  17 

3438 

56  30  58 

343B 

58  13  53 

34x9 

aAqoilae 

w. 

34  4*  47 

4m6 

35  54     I 

3886 

37     7  35 

37to 

38  23  19 

3648 

a  Pegasi 

E. 

28  20  28 

3x51 

26  53  21 

3136 

25  27  54 

3340 

24     4  29 

3471 

a  Arietis 

E. 

68  50  33 

4453 

67     8  14 

3445 

65  25  44 

8437 

63  43     2 

S429 

Aldebaran 

E. 

101  56  26 

3434 

100  13  26 

34x5 

98   30   12 

340s 

96  46  45 

2906 

29 

Sun 

W. 

93  27  58 

3638' 

95     5  34 

8648 

96   43   24 

2638 

98  21  27 

2G28 

Saturn 

W. 

66  51   52 

937t 

68  36     9 

3362 

70    20    38 

8353 

72     5  21 

3343 

a  Aquilae 

W. 

45     8  32 

3338 

46  33  56 

3x77 

48     0  33 

3x33 

49  28  15 

307X 

a  Arietis 

E. 

55     6  51 

939» 

53  23     5 

3386 

51  39  10 

3380 

49  55     7 

3374 

Aldebaran 

E. 

88     6     6 

•349 

86  21   18 

3340 

84  36  16 

S33Z 

82  51      I 

3332 

30 

Sun 

W, 

106  34  58 

(«83 

108  14  18 

8573 

109  53  50 

8564 

I"  33  35 

3556 

Saturn 

W. 

80  52  15 

3300 

82  38  15 

2291 

84  24  28 

8283 

86  10  53 

3374 

a  Aquilae 

W. 

57     0  52 

3873 

58  33  46 

3842 

60     7  20 

8813 

61  41  32 

2786 

a  Arietis 

E. 

41   13     5 

3357 

39  28  27 

3337 

37  43  50 

3355' 

35  59     9 

3358 

Aldebaran 

E. 

74     X  35 

«79 

72  15     5 

337X 

70  28  23 

«afi4 

68  41  30 

8356 

Pollux 

E. 

X15  55     3 

•3SS 

X14  10  24 

^345 

112  25  30 

8335 

ixo  40  21 

8335 
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DECEMBER,  1900. 


AT  GREENWICH  APPARENT  NOON. 


t 

i 


THE  SUN'S 


Apparent 
Right  Ascensioa 


DifLfor 
z  Hour. 


Apparent 
Declination. 


DiflCfor 
I  Honr. 


Semi- 
diameter. 


Sidereal 
Hmeof 
Semi- 
diameter 
Passing 
Meridian. 


Equation  of 

Time, 

to  be 
Subtracted 

from 


Added  to 

Apparent 

Time. 


DUE.  for 
z  Hour. 


Sat. 

SC/N. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

SC/N. 

Mon. 
Tues. 
Wed. 

Thur. 
Frid. 
Sat. 

SCTN. 

Mon. 

Tues. 

Wed. 
Thur. 
Frid. 

Sat. 

Mon. 

Tues. 
Wed- 
Thur. 

Frid. 
Sat. 
SC/N, 
Mon. 


lO 

II 

12 

13 

14 
15 

i6 

17 
i8 

19 

20 
21 

22 

23 

24 

25 
26 
27 

28 
29 

30 
31 


m       8 
28   35.90 

32    5523 

37  1518 

41  3572 

45  56.83 
50  18.48 


6  54  40.66 

6  59     3-35 

7  3  26.53 


7  50-17 

12  14.25 

16  38.72 

21  3-58 

25  28.78 

29  54-29 


7  34  20.09 
7  38  46.12 
7  43  12.37 


7  47  38-79 
7  52  5-34 
7  56  32.00 


o  5873 
5  25.46 
9  52.17 


8  14  18.82 
8  18  45.38 
8  23  11.81 

8  27  38.06 
8  32  4.11 
8  36  29.92 
8  40  55-46 


0.790 
o.8z6 
0.841 

0.865 
0.888 
:o.9zo 

0.932 

0.953 
0.972 

0.990 
1.008 
1.024 

1.039 

1.053 
1.065 

1.076 
1.086 
1.094 

I.  zoo 
Z.Z05 
Z.Z09 

z.zzo 

Z.IZO 

Z.Z08 

I.Z05 
z.zoo 

1.094 

Z.086 
1.077 
Z.066 
Z.054 


S.  21  47  20.2 

21  56    32.1 

22  5    18.5 

22  13  39-4 
22  21  34.4 
22    29      3.3 


22 
22 
22 


36 
42 
48 


5-9 
42.0 

51.2 


22  54  33-5 

22  59  48.7 

23  4  36.4 


23 
23 
23 


8  56.7 
12  49.4 
X4.3 


16 


23  19  II. 2 

23  21  40.1 

23  23  40.9 

23  25  13.5 

23  26  17.9 

23  26  54.1 

23  27     1.8 

23  26  41.3 

23  25  52.5 

23  24  35.4 

23  22  50.2 

23  20  36.6 

23  17  54-9 

23  14  45-3 

23  II     7.7 

23  7     2.2 


-23.52 
22.46 

2Z.40 

-20.33 
19.24 

18.  Z5 

-Z7.05 

15-94 
14.82 

-13.69 
12.56 
1Z.42 

—10.26 
9.Z1 
7-95 

-  6.79 
5.62 
4-45 

-  3.27 
2.10 

-  0.92 

+  0.26 
Z.44 
2.62 

+  3.80 
4.98 
6.Z5 

+  7-32 

8.48 

9.64 

10.80 


6  14.63 

6  14.78 

6  14.93 

6  15.08 

6  15.22 

6  15-35 


«>  15-47 
6  15-59 
6  15.71 


6  15.82 

6  15-93 

6  16.04 

6  16.14 

6  16.23 

:6  16.32 

6  16.41 

6  16.50 

6  16.58 


6  16.65 
6  16.72 
6  16.78 


16.83 
16.88 


6  16.92 

6  16.96 

6  17.00 

6  17.04 

6  17.07 

6  17.10 

6  17.12 

6  17.13 


70.19 
70.27 
70.35 

70.43 
70.50 
70.58 

70.65 
70.72 
70.78 

70.84 
70.89 
70.94 

70.99 
71.03 
71.07 

71.10 
71.13 
71.16 

71.17 
71.18 
71.19 

71.19 
71.19 
71.19 

71.19 
71.18 
71.17 

71.15 
71.12 
71.09 
71.05 


m  8  s 

10  55.07  0.933 

10  32.36  0.959 

10  9.02  0.984 


9  45.11 

9  20.64 

8  55.61 

8  30.05 

8  3.99 

7  37-44 

7  10.44 

6  42.99 

6  15.14 

5  46.92 

5  18.35 

4  49-48 

4  20.33 

3  50.93 

3  21.32 

2  51.54 

2  21.62 

I  51-61 

I  21.53 

o  51-44 

o  21.37 


o  8.65 

o  38.57 

I  8.36 

I  37,98 

2  7-39 

2  36.56 

3  5-46 


Tues.     32    18  45  20.71     ZZ.041   S.  23     2  29.1    +1Z.95     16  17.13    71.01       3  34.07      1.Z85 


Z.008 
Z.031 
1.053 

1.075 
Z.096 
Z.1Z5 

1.134 
Z.152 
Z.Z68 

Z.183 
Z.Z97 
Z.209 

Z.220 
Z.229 
X.237 

1.243 
Z.248 
Z.25Z 

1.253 
1.253 
1.25Z 

1.248 

1.243 
1.237 

z.229 
z.220 
Z.210 
Z.Z98 


NOTB.— The  mean  time  of  semidiameter  passing  may  be  found  by  subtracting  0^.19  from  the  sidereal  time. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicAtes  that  south  deellnationa  are  increasing;  the 
sign  +  indicates  that  south  declinations  are  decreasing. 
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AT  GREENWICH  MEAN  NOON. 


t 

I 
■s 


THE  SUN'S 


Apparent 
Uffhti 


DiiLfor 
xHonr. 


Apparent 
Declination. 


Diff  for 
X  Hour. 


Bqnation  of 

Time, 

to  be 

Added  to 


Subtracted 

from 
Mean  Time. 


Dili,  for 
z  Hour. 


Sidereal 

Time. 

or 

Right  Aacentlon 

of 

Mean  Son. 


Sat. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 
Sat. 

Mon. 
Tues- 
Wed. 

Thur. 
Frid. 
Sat 

sc/i\r. 

Mon. 
Tues. 

Wed. 
Thur- 
Frid. 

Sat. 

Mon. 

Tues. 
Wed. 
Thur. 

Frid. 

Sat. 

scrj\r. 

Mon. 
Tues. 


h      m       s 

6  28  37.86 
6  32  57.13 
6  37  17.01 

6  41  37.48 
6  45  58.52 
6  50  20.10 

6  54  42.21 

6  59    4.82 

7  3  27.92 

7  7  5148 
7  12  15.48 
7  16  39.87 

7  21  4.64 
7  25  29.76 
7  29  55.18 

7  34  20.89 
7  38  46.83 
7  43  12.99 

7  47  39-32 
7  52  5-78 
7  56  32.34 


o  58.97 

5  25.61 

9  52.23 

14  18.79 

18  45.26 

23  11.60 


8  27  37.76 

8  32  3.72 

8  36  29.44 

8  40  54.89 

18  45  20.05 


0.790 
0.816 
0.841 

0.865 
0.888 

:o.9io 

0.932 
0.953 
0.972 

0.990 
1.008 
Z.024 

X.039 
1.053 
1*065 

1.076 
1.086 
1.094 

I. zoo 
1. 105 
1. 109 

Z.IIO 

I. no 
1. 108 


1.086 
1.077 
Z.066 
1.054 

ZI.04I 


S.2I   47  24.5 

21  56  36.0 

22  5    22.1 


22 
22 
22 


13  42.7 
21  37.4 
29      6.0 


22  36      8.3 

22  42    44.1 

22  48    53.1 

22  54  35.1 

22  59  50-1 

23  4  37.6 


23 
23 

23 


8  57.7 
12  50.2 
16  14.9 


23  19  11.7 
23  21  40.5 
23  23  41.2 

23  25  13.7 
23  26  18.0 
23  26  54.1 

23  27  1.8 
23  26  41.3 
23  25  52.5 


I.Z05 

23  24  35.4 

I.  zoo 

23    22    50.2 

1.094 

23    20    36.7 

23  17  55-1 

23  14  45-6 

23  II  8.1 

23     7  2.8 

S.  23     2  29.8 


-23.5X 
22.45 

21-39 

-20.32 

19.23 
Z8.Z4 

-17.04 
15.93 
Z4.81 

-Z3.68 
12.55 
ZX.41 

— X0.26 
9.11 
7.95 

-  6.79 
5.62 
4.45 

-  3.27 
2.10 

-  0.92 

+  0.26 
Z.44 
2.62 

+  3-80 
4-98 
6.15 

+  7.32 
8.48 
9.64 
XO.80 

+ZI.95 


m       s 
10   54.90 
10   32.19 

10    8.86 

9  44.95 
9  20.48 

8  55.45 

8  29.90 
8  3.84 
7  37.30 

7  10.30 
6  42.86 
6  15.02 

5  46.81 
5  18.25 
4  49.38 

4  20.24 

3  50.85 
3  21.25 

2  51.48 
2  21.57 
I  51.57 

I  21.50 
o  51.42 
o  21.36 


o  8.65 

0  38.56 

I  8.34 

1  37.95 

2  7.35 

2  36.51 

3  5-40 
3  34-00 


0.933 
0.959 
0.984 

Z.008 
Z.03Z 
1.053 

X.075 
Z.096 
X.IX5 

X.X34 
X.X52 
X.168 

X.Z83 
X.X97 
X.209 

X.220 
X.229 
1.237 

1.243 
X.248 
X.251 

1.253 
X.253 
X.25X 

Z.248 
X.243 
X.237 

x.229 
x.220 
X.210 
X.X98 

X.X85 


6  39  32.76 
6  43  29.32 
6  47  25.88 

6  51  22.43 
6  55  18.99 

6  59  15-55 

7  3  12.11 
7  7  8.66 
7  II  5-22 

7  15  1.78 
7  18  58.34 
7  22  54.89 

7  26  51.45 
7  30  48.01 
7  34  44-56 

7  38  41.12 
7  42  37.68 
7  46  34-24 

7  50  30.80 

7  54  27.35 
7  58  23.91 


8  2  20.47 
8  6  17.03 
8  10  13.59 


8  14  10.14 

8  18  6.70 

8  22  3.26 

8  25  59.82 

8  29  56.37 

8  33  52.93 

8  37  49.49 

18  41  46.05 


NoTB.— The  temldiameter  for  mean  noon  may  be  assumed  the  same  as  that  for  apparent  noon. 

The  sign  —  prefixed  to  the  hourly  change  of  declination  indicates  that  south  declinations  are 
increasing ;  the  sign  +  indicates  that  south  declinations  are  decreasing. 


DiflC  for  z  Hour, 
+  9'.8565. 
(Table  III.) 
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DECEMBER,  1900. 


III. 


AT  GREENWICH  MEAN  NOON. 

THE  SUN'S 

i 

1 

1 

1 
1 

1 

Logftritfam 

of  the 

Radius  Vector 

of  tha 

Satth. 

DifLfor 
zHoor. 

MaaaTims 

of 

Sidereal  Nooa 

TRUB  LOMCITUI». 

Diir.for 
I  Honr. 

LATITUDE. 

X 

V 

I 
2 

3 

335 
336 
337 

e         «         1* 
248    52     38.7 

249  53  29.9 

250  54  21.9 

t           n 

51  38.3 

52  29.2 

53  211 

152.  u 
152.16 
152.19 

n 
+  0.29 
0.21 

+  O.IO 

9-9937534 
9.9936837 

9.9936164 

-29.4 
28.5 
27-5 

h     m       a 

7  19  15.08 

7  15  19.17 
7  II  23.26 

4 
5 
6 

338 
339 
340 

251  55  14.8 

252  56    8.5 

253  57    3-2 

54  13-8 

55  7-4 

56  2.0 

Z52.22 
152.26 
152.30 

—  0.04 

0.17 

0.30 

9.9935515 
9.9934892 

9.9934295 

-26.5 
25-4 
24.3 

7     7  27-34 
7     3  31-43 
6  59  35-52 

7 
8 

9 

341 
342 

343 

254  57  59.0 

255  58  55-7 

256  59  53-4 

56  57-5 

57  540 

58  51-6 

152.34 
152.39 
152.43 

-0.44 
0.57 
0.67 

9-9933725 
9.9933182 
9.9932665 

-23.2 
22.Z 

2Z.O 

6  55  39.61 
6  51  43.70 
^  47  47.79 

lO 

II 

12 

344 
345 
346 

257  60  52.3 

259  I  52.2 

260  2  53.2 

59  50-3 

0  50.1 

1  50-8 

152.48 
152.52 
152.57 

-0.75 
0.79 
0.80 

9-9932173 
9.9931705 
9.9931261 

-20.0 
Z9.O 

z8.o 

6  43  51.88 

^  39  55.97 
6  36    0.05 

13 
14 

15 

347 
348 

349 

261  3  55.2 

262  4  58.2 

263  6     2.2 

2  52.7 

3  55-6 

4  59-3 

152.61 

152.65 
152.69 

—  0.78 
0.73 

0.67 

9.9930839 
9.9930440 
9.9930060 

-Z7.Z 

Z6.2 

15-4 

6  32    4.14 
6  28     8.23 
6  24  12.32 

i6 

17 
i8 

350 
351 
352 

264  7     7.1 

265  8  12.8 

266  9  19.4 

6  41 

7  9-7 

8  16.0 

152-73 
152.76 

152.79 

-0.57 

0.46 

0.34 

9.9929701 
9.9929361 
9.9929040 

-Z4.6 

Z3.8 
Z3.0 

6  20  16.41 
6  16  20.50 
6  12  24.58 

19 

20 
21 

353 
354 
355 

267  10  26.7 

268  II  34.7 

269  Z2    43.2 

9  23.2 

10  31.0 

11  39.3 

152.82 

152.84 
152.86 

—  0.20 

—  0.07 
+  0.05 

9.9928736 
9.9928449 
9.9928179 

-Z2.3 

ZZ.6 
Z0.9 

6    8  28.67 
6    4  32.76 
6    0  36.85 

22 
23 
24 

356 

357 

358 

270  13  52.3 

271  15     1.6 

272  16  11.3 

12  48.2 

13  57-4 
15     6.9 

Z52.88 
152.90 
152.91 

+  0.18 
0.28 
0.37 

9-9927925 
9.9927687 
9.9927465 

— Z0.2 

9.5 
8.8 

5  56  40-94 
5  52  4502 
5  48  49-" 

25 
26 
27 

359 
360 
361 

273  17  21.2 

274  18  31. 1 

275  X9  4I-0 

16  16.5 

17  26.3 

18  36.0 

152.91 
152.91 
152.91 

+  0.42 
0.43 
0.43 

9.9927260 
9.9927074 
9.9926906 

-  8.Z 

7.4 
6.6 

5  44  53.20 
5  40  57.29 
5  37     1.38 

28 
29 
30 
31 

362 
363 
364 
365 

276  20  50.8 

277  22.    0.5 

278  23   lO.I 

279  24  19.4 

19  45-7 

20  55.2 

22  4.6 

23  J3-7 

152.91 
152.90 
152.89 
Z52.88 

+  0.38 

0.29 

0.17 
+  0.05 

9.9926759 
9.9926634 
9.9926532 
9.9926454 

-  5-7 
4.8 
3-8 
2.6 

5  33     5.47 
5  29    9.55 
5  25  13.64 
5  21  17.73 

33 

366 

280  25  28.5 

24  22.7 

152.86 

—  0.07 

9.9926404 

-  1-3 

5  17  21.82 

Note.— The  i 
met 

numbers  in  column  A 
in  equinox  of  Januai 

correspond  u 
7  o«.o. 

>  the  true  e 

quinoz  of  the  date;    in  column 

^'  to  the 

DiflL  for  I  Hour, 
-9-.8296. 
(Table  IL) 

IV. 


DECEMBER,  1900, 


203 


GREENWICH 

MEAN  TIME. 

1 

s 

1 

THE  MOON'S 

HORIZONTAL  PARALLAX. 

UPPER  TRANSIT. 

AGS. 

Noon. 

Midaiftat 

Noon. 

Diff.for 
I  Hoar 

Midnight 

OiCCfor 
1  Hour. 

Meridian  of 
Greenwich. 

Diff.for 
z  Hour. 

Noon. 

I 

3 

16   li^8 
16  22.0 
16  24.6 

t        m 
16     19.6 
16    25.6 
16    24.7 

59  38.2 

59  57-4 

60  7.0 

H 

+0.95 
0.61 

59  488 

60  3-5 
60    74 

m 

40.80 
+0.40 
-0.10 

h     m 

7  37.1 

8  30.5 

9  26.4 

m 

2.18 

2.28 

2.38 

d 

9.2 
10.2 
II.2 

4; 

5 

6 

16  24.0 
16   19.7 
16   12.0 

16    22.3 
16    16.3 
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17  58  25.5 

6.883 

15 

5  32  18.26 

8.5337 

.    21 

20  1 1.9 

i.3a3 

15 

7  28  16.37 

8.8867 

17  51  29.8 

6.973 

i6 

5  34  49.58 

8.sao4 

21 

18  48.3 

1.463 

16 

7  30  33.40 

3.3808 

17  44  28.7 

7.063 

17 

5  37  20.71 

8.517X 

21 

17  16.4 

1.608 

17 

7  32  50.07 

8.8749 

17  37  22.2 

7.15a 

i8 

5  39  51.63 

8.5136 

21 

15  36.1 

1.740 

18 

7  35     6.39 

8. 3691 

Z7  30  10.4 

7.341 

19 

5  42  22.34 

3.5101 

21 

13  47.6 

1.877 

19 

7  37  22.36 

3.3633 

17  22  53.3 

7.3*7 

20 

5  44  52.84 

3.5064 

21 

II  50.8 

8.014 

20 

7  39  37.97 

8.8578 

17  15  31.1 

7.41a 

21 

5  47  23.11 

8.5087 

21 

9  45.9 
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21 

7  41  53.23 

8.35x3 

17     8     3.8 

7.497 

22 

5  49  53.16 

3.4989 

21 

7  32.8 

8.886 

22 

7  44     8.13 

8.3454 

17     0  31.4 
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23 

5  52  22.98 

a.4949 

21 
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23 

7  46  22.68 

3.3396 

16  52  54.1 

7.663 

24 
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N.2I 
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24 

7  48  36.88 
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THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION. 

Hour. 

Biiht 

DiCfar 

DwJiaaiiaB. 

DiCfor 

Hour. 

Udit 

DiCfor 

D«.te 

1 

iMiimte. 

xMiimte; 

xMiimte. 

xlfinita. 

SUNDAY  9. 

TUESDAY  II. 
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•                • 

■* 
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0 
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X.9735 
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16  X3  35.8 

8.053 

4 
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1.9896 

8  40  22.3 

xo.44a 

5 
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16    5  30.3 
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5 

9  39  24.06 
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10.467 

6 
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15  57  30.3 

8.903 

6 

9  41  31.89 

X.9690 
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X0.493 

7 
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7 
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X0.5X8 

8 
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15  40  47.3 
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8 
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9 
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S.i8i3 

15  33  34.4 

8.4x7 

9 

9  47  14.05 
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lO 

8  xo  39.58 
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8.486 

IQ 

9   49    ILOO 

X.9I74 

7  37  16.0 

XO.589 

XX 

8  12  49.94 
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X5  15  26.x 

8.9S3 

XX 
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X.9440 
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12 
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x» 

9  53     4-38 
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13 
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8.6B6 

13 
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7     5  34.3 
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14 
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14 
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'5 

8  2X  27.99 

3.1474 

14  40  41.7 

8.8x3 

15 

9  5a  53.67 

X.9306 

6  44     3.8 

X0.6B9 

x6 

8  23  36.67 

3.14x8 

14  31  51-0 

8.876 

x6 

xo    0  48.41 

X.9S74 

6  33  2X.9 

XO.707 

17 

8  25  45.OX 

3.X103 

14  22  56.6 

8.937 

17 

10    2  43.96 

X.9343 

6  22  39.0 
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z8 

8  27  53.02 
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x8 

10     4  39- 33 

x.93ia 
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10.741 

19 

8  30    a70 

3.1393 
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9.056 

19 

10     6  34.50 

1.9x83 

6     I  10. 1 
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20 

8  32     8.05 

3.XI9S 

13  55  51.8 

9.X14 

20 

10     8  29.50 
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5  50  24.2 

10.77a 

2X 

8  34  15.08 

3.XZ49 

13  46  43.3 

9.r73 

21 

xo  10  24.33 

x.9x^ 

5  39  37.4 

XO.787 

2a 
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13  37  31.3 
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22 
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X.9094 

5  28  49.8 
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«3 
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M 

3.1098 
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N.13  28  15.9 

r  10. 
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N.  5  18     X.4 
AY  12. 
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o 

8  40  34.35 

3.og06 

N.r3  18  57,4 
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0 

XO  x6     7.76 
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N.  5    7  12.2 

XO.896 

I 

8  42  40.01 

3.0939 

13     9  35-7 

9.387 

Z 

XO  x8     1.94 

X.9033 

4  56  22.3 

XO.837 

2 

8  44  45.45 

3.08Br 

13     0  10.9 

9.439 

2 

10  19  55.94 

X.8987 

4  45  31.8 

XO.847 

3 

8  45  50.58 
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13   50  43.0 

9.490 

3 

xo  21  49.79 
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4  34  40.6 
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4 

8  48  55.40 
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4 
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5 
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6 

8  53    4-13 
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6 
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7 
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7 
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XI 
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11  33  17.0 

9.857 
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10  36  55.48 

X.8763 
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Z0.9I6 

X2 
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3.0389 
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9.899 

12 
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1.8763 
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10.930 

13 
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3.0338 

XI  13  29.x 

9.940 

13 

xo  40  40.63 

X.8743 

3  45  43.7 

10.914 

14 

9    9  27.26 

3.039* 

11     3  31.5 

9.980 

14 

10  43  33.03 

x.87a4 

3  34  47.1 

X0.937 

15 

9  zx  28.87 

3.0S«6 

10  53  31-5 

XO.OX9 

15 

10  44  25.33 
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3  33  51,4 

10.939 

i6 

9  13  30.21 
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10  43  29.2 
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xo  46  17.51 

X.8989 
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X0.93X 

17 

9  15  31.27 
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17 
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3      X    59.7 

XO.933 
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xo  23  17.9 
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XO.933 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S   RIGHT 

ASCENSION  AND  DECLINATION. 

Hoar. 

Right 

Diff.for 

Dodiaatioa 

DHL  tor 

HOOE. 
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Diff.for 

Declination. 

DilLfor 

AicensioiL 

X  Minute. 

I  Minute. 

Ascension. 

I  Minote. 

X  Minnte. 

TH 
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10.935 

0 

h    m        2 
12  30     3.13 

• 
X.8674 

S.    7  44  48.7 

I0.X23 

I 

II     3     3.04 

Z.856X 

0  34  33-2 

10.921 

I 

12  31    55.22 

1.8690 

7  54  55.2 

10.093 

2 

II     4  54.37 

X.8550 

0  23  38.1 

10.9x7 

2 

12  33  47.41 

1.8706 

8     4  59.9 

10.062 

3 

II     6  45.64 

1.8540 

0  12  43.2 

10.9x2 

3 

12  35  39.69 

x.872a 

8  15     2.7 

10.031 

4 

II     8  36.85 

X.8530 

N.  0     I  48.6 

10.907 

4 

12   37   32.08 

X.8740 

8  25     3.6 

9.999 

5 

II   10  28.00 

x.8s» 

S.  0    9     5.6 

10.901 

5 

12  39  24.57 

1.8758 

8  35     2.6 

9.967 

6 

II  12  19.09 

1.85ZZ 

0  19  59.5 

10.895 

6 

12  41    17.17 

X.8777 

8  44  59.6 
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8.95X 

7 

II  53  29.33 

X.8487 

4  48  49.6 
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X.9678 

13  59  18.6 
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10.240 

20 

13  54  25.00 
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MEAN  TIME. 

THE  MOONS  RIGHT  ASCENSION  AND  DECLINATION. 
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xMinnte 

M 

ONDA\ 

'  17. 

WEDNESDAY  X9. 

h     m        s 

s 

•                      m 

m 

h    m       • 

s 

• 

m 

• 

0 

14      2   22.23 

X.9955 

S.X5    4  56.3 

7.967 

0 

15  42  35.04 

8.18x4 

S.20 

3  23.9 

4.X79 

I 

14      4  22.07 

1.9992 

15  12  52.5 

7.906 

X 

15  44  46.04 

8.1858 

20 

7  31.8 

4.083 

2 

14     6  22.13 

3.0038 

15  20  45.0 

7.844 

2 

15  46  57.26 

8.X889 

20 

11  33.9 

3.986 

3 

14     8  22.41 

9.0064 

15  28  33.8 

7.78X 

3 

15  49     8.71 

8.1937 

20 

15  30.1 

3.887 

4 

14   10  22.90 

3.0x01 

15  36  18.7 

7.7X7 

4 

15  5x  20.38 

a.x963 

20 

19  20.3 

3.787 

5 

14   12  23.62 

3.0x38 

15  43  59-8 

7.653 

5 

15  53  32.26 

3.X998 

20 

23     4.6 

3.688 

6 

14   14  24.56 

3.0175 

15  51  37.1 

7.588 

6 

15  55  44-36 

a.ao35 

20 

26  42.9 

3.588 

7 

14   16  25.72 

3.03X3 

15  59  10.4 

7.5*3 

7 

15  57  56.68 

a.807x 

20 

30  15.2 

3.487 

8 

14   18   27.11 

8.0330 

16     6  39.8 

7.457 

8 

16    0    9.21 

•.3105 

20 

33  41-4 

3.385 

9 

14  20  28.72 

3.0387 

16  14     5.2 

7.389 

9 

x6     2  21.94 

8.8x40 

20 

37     1.4 

3.383 

lO 

14    22   30.56 

3.0336 

16  21  26.5 

7.3ax 

10 

16     4  34.89 

8.8x75 

20 

40  15.4 

3.X80 

II 

14   24   32.63 

8.0364 

16  28  43.7 

7.358 

II 

x6     6  48.04 

8.3809 

20 

43  23.1 

3.076 

12 

14    26   34.93 

3.Q403 

16  35  56.7 

7.X83 

12 

x6     9     X.40 

8.3843 

20 

46  24.5 

a.97a 

15 

14   28    37.46 

a.o44i 

16  43     5.6 

7. 1X3 

13 

x6  II   X4.96 

8.8877 

20 

49  19.7 

8.867 

H 

14   30   40.22 

'3.0480 

16  50  10.2 

7.O4X 

14 

16  13  28.72 

8.33x0 

20 

52     8.5 

8.76X 

15 

14   32   43.22 

.3.0519 

16  57  10.5 

6.969 

15 

16  X5  42.68 

8.334s 

20 

54  51.0 

a.655 

i6 

14   34   46.45 

3.0558 

17     4     6.5 

6.897 

16 

16  17  56.83 

8.3375 

20 

57  27.x 

a.  548 

17 

14   36   49.91 

a.0597 

17  10  58.2 

6.834 

17 

x6  20  XX.  x8 

8.3407 

20 

59  56.8 

a.44x 

i8 

14  38  53-61 

3.0637 

17  17  45.4 

6.750 

18 

16  22  25.71 

a. 3437 

21 

2  20.0 

a.  333 

19 

14  40  57.55 

3.0676 

17  24  28.2 

6.^5 

19 

16  24  40.43 

8.3469 

21 

4  36.7 

8.884 

20 

14  43     1.72 

3.0715 

17  31     6.4 

6.599 

20 

16  26  55,34 

3.8500 

21 

6  46.9 

8.XX6 

21 

14  45     6.13 

3.0755 

17  37  40.2 

6.5*3 

21 

x6  29  10.43 

a. 8589 

21 

8  50.6 

8.007 

22 

14  47  10.78 

a.0794 

17  44     9.3 

6.447 

22 

x6  31  25.69 

«.a558 

21 

10  47.7 

1.896 

23 

14  49  15.66 

3.0834 

S.17  50  33.8 

6.S69 

23 

16  33  4X.X3 

8.8507 

S.2X 

12  38.x 

1.785 

Tl 

JESDA1 

I  18. 

TH 

URSDA 

.Y   20. 

O 

14  51  20.79 

3.0874 

S.17  56  53.6 

6.890 

0 

16  35  56.74 

3.36x6 

i5.2X 

X4  2X.9 

X.674 

I 

14  53  26.15 

3.09x4 

18     3     8.6 

6.3XX 

I 

16  38  X2.52 

a.8644 

2X 

15  59.0 

1.5^ 

2 

14  55  31.76 

3.0954 

x8     9  18.9 

6.X3X 

2 

16  40  28.47 

8.3678 

2X 

17  29.4 

X.45X 

3 

14  57  37.60 

8.0993 

18  15  24.3 

6.050 

3 

x6  42  44.58 

8.8698 

21 

18  53-1 

X.338 

4 

14  59  43.68 

3.X033 

18  21  24.9 

5.969 

4 

16  45     0.85 

8.3785 

21 

20  10.0 

1.335 

5 

15     I  50.00 

S.X073 

18  27  20.6 

5.887 

5 

x6  47  17. 28 

8.8750 

21 

21  20.1 

x.xxs 

6 

15     3  56.55 

8.XXX3 

18  33  11.3 

5.80s 

6 

16  49  33.85 

8.3775 

21 

22  23.4 

0.998 

7 

15     6     3.35 

a.ii53 

18  38  57.0 

5.7x9 

7 

16  51  50.58 

8.8801 

21 

23  19.8 

0.883 

8 

15     8  10.39 

3.1x98 

18  44  37.6 

5.634 

8 

16  54     7.46 

8.8835 

21 

24    9.4 

0.769 

9 

15  10  17.66 

8.X338 

18  50  13. 1 

5*549 

9 

16  56  24.48 

8.3848 

2X 

24  52.x 

0.653 

lO 

15  12  25.18 

8.1873 

18  55  43.5 

S.463 

10 

16  58  41.64 

B.887X 

21 

25  27.8 

0.537 

II 

15  14  32.93 

3.I3XX 

19     1     8.7 

3.377 

XI 

17    0  58.93 

8.8898 

2X 

25  56.6 

0.483 

12 

15  16  40.91 

3.X35X 

19     6  28.7 

5.389 

12 

17     3  16.35 

8.89x4 

21 

26  18.5 

0.307 

13 

15  18  49.14 

3.X39X 

19  II  43-4 

5.90X 

13 

17     5  33.90 

a.a936 

21 

26  33.4 

O.X89 

14 

15  20  57,60 

3.1430 

19  16  52.8 

5.1x3 

14 

17    7  51.58 

3.3957 

21 

26  4X.2 

-  0.073 

15 

15  23     6.30 

8.X469 

19    21    56.8 

5.083 

15 

17  xo    9.38 

8.8977 

21 

26  42.0 

+  0,045 

i6 

15  25  15.23 

3.X508 

19    26    55.4 

4.93X 

16 

17  12  27.30 

3.3996 

21 

26  35.8 

0.X63 

17 

15  27  24.40 

3.X547 

19   31    48.5 

4.839 

17 

17  14  45.33 

3.3014 

2X 

26  22.5 

o.38x 

i8 

15  29  33.80 

3.1586 

19    36    36.1 

4.747 

18 

17  17    3.47 

8.303a 

2X 

26     2.1 

0.398 

19 

15  31  43.43 

3.X625 

19   41    18.2 

4.655 

19 

17  19  21. 71 

a.  3049 

21 

25  34.7 

0.517 

20 

15  33  53.30 

3.X663 

19  45  54.7 

4.563 

20 

17  21  40.06 

a. 3067 

21 

25    0.1 

0.636 

21 

15  36     3.39 

8.X703 

19  50  25.6 

4.467 

21 

17  23  58.51 

3.3083 

21 

24  18.4 

0.754 

22 

15  38  13.72 

3.1740 

19  54  50.8 

4.37a 

22 

17  26  17.05 

8. 3097 

21 

23  29.6 

0.873 

23 

15  40  24.27 

a. 1777 

19  59  10.3 

4.376 

*3 

17  28  35.68 

8.3XX3 

21 

22  33.6 

0.99a 

24 

1  15  42  35.04 

8. x8x4 

S.20     3  23.9 

4. 179 

24 

17  30  54.40 

3. 3187 

S.2I 

21  30.5 

x.xxa 

X. 


DECEMBER,  1900. 


209 


GREENWICH 

MEAN  TIME. 

THE  MOON'S 

RIGHT  ASCENSION  AND  DECLINATION* 

Hour. 

Right 

Diff.  for 

Diff.  for 

Honr. 

Right 

Diff.  for 

Declination. 

Diff.  for 

Aiceosion. 

I  Minute. 

X  Minute. 

Ascension. 

X  Minute. 

z  Minute. 

F 

RIDAY 

21. 

SUNDAY 

?3. 

h     m       • 

8 

0 

f           m 

•♦ 

h     m        ■ 

• 

e        . 

». 

O 

17  30  54-40 

a.3ia7 

S.2I 

21   30.5 

Z.IX2 

0 

19  22   17.69 

a.  3057 

S.I8    II    27.0 

6.7x0 

Z 

17  33  13.20 

2.3x40 

21 

20   20. 2 

1.832 

I 

19   24  35.99 

8.3048 

18      4  41.2 

6.817 

2 

17  35  32.08 

a. 315a 

21 

19      2.7 

X.35I 

2 

19  26   54.20 

8.9088 

17  57  48.9 

6.934 

3 

17  37  51.03 

a.  3164 

21 

17   38.1 

I.47X 

3 

19  29    12.33 

a.  3013 

17  50  50.3 

7.030 

4 

17  40  10.05 

a.3i7« 

21 

16      6.2 

X.59X 

4 

19  31   30.36 

a. 2997 

17  43  45-3 

7.X35 

5 

17  42  29.14 

8.3187 

21 

14    27.2 

Z.710 

5 

19  33  48.30 

8.8983 

17  36  34.1 

7.839 

6 

17  44  48.29 

a. 3197 

21 

12   41,0 

X.830 

6 

19  36     6.14 

a.  3965 

17  29  16.6 

7.343 

7 

17  47     7.50 

a. 3306 

21 

10   47.6 

1.95X 

7 

19  38  23.88 

8.3948 

17  21  52.9 

7.446 

8 

17  49  26.76 

a. 3214 

21 

8  46.9 

8.071 

8 

19  40  41.52 

8.a93a 

17  14  23.1 

7.548 

9 

17  51  46.07 

8.3»a 

21 

6  39.1 

8.19X 

9 

19  42  59.06 

3.39x5 

17     6  47.1 

7.650 

10 

17  54     5.43 

8.3230 

21 

4  24.0 

8.3x3 

10 

19  45  16.50 

a. 8897 

16  59     5.1 

7.75X 

II 

17  56  24.83 

a. 3237 

21 

2     1.7 

a.  43a 

II 

19  47  33.83 

8.a88o 

16  51  17.0 

7.85X 

12 

17  58  44.27 

a.3a4a 

20 

59  32.2 

8.55a 

12 

19  49  51.06 

2.8862 

16  43  23.0 

7.949 

13 

18     I     3.74 

2. 3847 

20 

56  55.5 

8.673 

13 

19  52     8.18 

a.2844 

16  35  23.1 

8.Q48 

14 

18     3  23.24 

8.3*52 

20 

54  11.6 

8.793 

14 

19  54  25.19 

8.«Ba6 

16  27  17.2 

8,147 

15 

18     5  42.77 

a. 3237 

20 

51  20.5 

8.9x8 

15 

19  56  42.09 

8.2807 

16  19     5.4 

8.343 

i6 

18     8     2.32 

2.3260 

20 

48  22.2 

3.033 

16 

19  58  58.88 

8.2789 

16  10  48.0 

8.338 

17 

18  10  21.89 

2.3262 

20 

45  16.7 

3.X3X 

17 

20     I   15.56 

a. 2771 

16     2  24.8 

8.434 

i8 

18  12  41.47 

2.3264 

20 

42     4.1 

3.270 

18 

20     3  32.13 

a. 275a 

15  53  55.9 

8.586 

19 

18  15     1.06 

2.3266 

20 

38  44.3 

3.390 

19 

20     5  48.58 

a. 8733 

15  45  21.4 

8.688 

20 

18  17  20.66 

2.3267 

20 

35  17.3 

3*S09 

20 

20     8     4.91 

8.87X8 

15  36  41.3 

8.7x4 

21 

18  19  40.27 

a. 3267 

20 

31  43.2 

3.628 

21 

20  10  21.13 

8.8693 

15  27  55.7 

8.806 

22 

18  21  59.87 

a. 3267 

20 

28     2.0 

3.747 

22 

20  12  37.23 

t.8674 

15  19     4.6 

8.897 

23 

18  24  19.47 
SA' 

2.3265 
rURDA 

S.20 
Y    22 

24  13.6 

3.866 

23 

20  14  53.22 
M 

8.8655 
ONDA-i 

S.15  10     8.1 
^24. 

8.987 

O 

18  26  39.05 

2.3263 

S.20 

20  18. I 

3.984 

0 

20  17    9.09 

a.a633 

S.15     I     6.1 

9.077 

I 

18  28  58.63 

2.3262 

20 

16  15.5 

4.102 

I 

20  19  24.84 

a.a6x5 

14  51  58.8 

9.X65 

2 

18  31  18.19 

2.3258 

20 

12     5.8 

4.220 

2 

20  21  40.47 

8.8596 

14  42  46.3 

9.«5a 

3 

18  33  37.73 

a. 3255 

20 

7  49.1 

.   4.337 

3 

20  23  55.99 

8.3376 

14  33  28.6 

9.338 

4 

18  35  57.25 

a.3251 

20 

3  25.3 

4.455 

4 

20  26  11.38 

8.8355 

14  24     5.7 

9.433 

5 

18  38  16.74 

2.3246 

19 

58  54.5 

4.57a 

5 

20  28  26.65 

8.2536 

14  14  37-8 

9.508 

6 

18  40  36.20 

a. 3241 

19 

54  16.7 

4.688 

6 

20  30  41.81 

a. 85X7 

14     5     4.8 

9.59a 

7 

18  42  55.63 

2.3235 

19 

49  31.9 

4.804 

7 

20  32  56.85 

8.8497 

13  55  26.8 

9.^4 

8 

18  45  15.02 

2. 3228 

19 

44  40.2 

4.9ao 

8 

20  35  11.77 

8.8477 

13  45  43.9 

9.756 

9 

18  47  34.37 

2.3221 

19 

39  41.5 

5.Q35 

9 

20  37  26.57 

8.8457 

13  35  56.1 

9.837 

10 

18  49  53.67 

2.3213 

19 

34  36.0 

3.150 

10 

20  39  41.25 

a. 3437 

13  26     3.5 

9.9x6 

II 

18  52  12.93 

2.3206 

19 

29  23.5 

5.a65 

II 

20  41  55.82 

8.34x7 

13  16     6.2 

9.994 

12 

18  54  32.14 

a.  3197 

19 

24     4.2 

3.379 

12 

20  44  10.26 

8.2397 

13     6     4-2 

10.073 

13 

18  56  51.30 

a. 3188 

19 

18  38.0 

5.493 

13 

20  46  24.59 

8.8378 

12  55  57.5 

10.149 

M 

18  59  10.40 

a. 3178 

19 

13     50 

5.607 

14 

20  48  38.80 

8.8359 

12  45  46.3 

10.335 

15 

19     I  29.44 

a.3168 

19 

7  25.2 

3.7ao 

15 

20  50  52.90 

8.8340 

12  35  30.5 

ZO.30O 

i6 

19     3  48.42 

a. 3157 

19 

I  38.6 

5.833 

16 

20  53     6.88 

8.a33X 

12  25  10.3 

10.373 

17 

1  19     6     7.33 

a.3147 

18 

55  45.3 

5.944 

17 

20  55  20.75 

8.330a 

12  14  45.8 

10.445 

i8 

19     8  26.18 

3.3136 

18 

49  45.3 

6.055 

18 

20  57  34.50 

a.  3383 

12     4  16.9 

10.517 

19 

19  10  44.96 

a.3ia3 

18 

43  38.7 

6.X65 

19 

20  59  48.14 

8.3364 

11  53  43.7 

10. 588 

20 

19  13     3-66 

2.31x0 

18 

37  25.5 

6.875 

ao 

21     2     1.67 

8.8245 

II  43     6.3 

10.658 

21 

19  15  22.28 

2.3097 

18 

31     5.7 

6.385 

21 

21     4  15.08 

8.3327 

II  32  24.7 

10.727 

22 

19  17  40.83 

a. 3085 

18 

24  39.3 

6.494 

22 

21     6  28.39 

8.2309 

II  21  39.1 

XO.793 

23 

19  19^59.30 

2.3072 

18 

18     6.4 

6.602 

23 

21     8  41.59 

2.2x90 

II  lb  49.5 

10.860 

24 

19  22,17.69 

a. 3057 

S.18 

I 

II  27.0 

6.710 

24 

21   10  54.67 

3.3x73 

S.io  59  55.9 

10.936 

14 


210 


DECEMBER,  1900. 


XL 


GREENWICH 

MEAN 

TIME. 

THE  MOON'S  RIGHT 

ASCENSION  AND  DECLINATION, 

Hour. 

Right 

Diflf.£or 

Diff.for 

Hour. 

Right 

Diftfor 

Docliiiatloa. 

Diff.  for 

Ascension. 

X  Minute. 

X  Minute 

AscenaioxL 

X  Minute. 

X  Minute 

Tl 

JESDA 

YaS. 

THURSDAY  27. 

h 

m       s 

s 

«          r           » 

•» 

h 

m       s 

s 

e        t         •• 

• 

O 

21 

zo  54,67 

3.317a 

S.io  59  55.9 

10.926 

0 

22 

55  54.48 

a.  1737 

S.   X  21     6.3 

xa.757 

I 

2X 

13   7.65 

3.3155 

10  48  58.4 

10. 990 

X 

22 

58     4.91 

a. 1739 

X     8  20.5 

X8.767 

2 

21 

15  20.53 

3.2138 

10  37  57.1 

11.053 

2 

23 

0  15.35 

3.X743 

0  55  34.2 

X3.776 

3 

2Z 

17  33.31 

S.2X3X 

xo  26  51.9 

IX. 115 

3 

23 

2  25.8X 

3.X746 

0  42  47.4 

xa784 

4 

21 

Z9  45.98 

3.2x03 

10  X5  43.2 

ix.x7« 

4 

23 

4  36.30 

3.X750 

0  30     O.X 

X3.79X 

5 

21 

21    58.55 

2.2087 

10    4  30.8 

xx.a37 

5 

23 

6  46.8X 

3.1754 

0  X7  X2.5 

ia.796 

6 

21 

24    XX. 02 

3.3071 

9  53  14.8 

X1.396 

6 

23 

8  57.35 

a. 1759 

S.  0    4  24.6 

X2.800 

7 

21 

26  23.40 

3.3055 

9  41  55.3 

".353 

7 

23 

XX     7.92 

3.1765 

N.  0    8  23.5 

X8.803 

8 

2X 

28  35.66 

3.3039 

9  30  32.4 

11.410 

8 

23 

13  18.53 

a. 177a 

0  21  XI. 8 

18.  805 

9 

21 

30  47.87 

3.3034 

9  X9     6.x 

Z1.466 

9 

23 

X5  29.  x8 

a. 1778 

0   34      O.X 

18.  805 

lO 

21 

32  59.97 

3.3009 

9     7  36.5 

11.530 

xo 

23 

17  39.87 

a. 1785 

0  46  48.4 

18.805 

ZI 

21 

35  ".98 

3.1993 

8  56     3.7 

".573 

XX 

23 

X9  50.60 

3.179a 

0  59  36.7 

18.8(Q 

xa 

2Z 

37  23.89 

3.1978 

8  44  27.7 

zx.6a6 

Z2 

23 

22     X.38 

3.x8ox 

X    X2    24.8 

13.800 

13 

2Z 

39  35.72 

3.1965 

8  32  48.6 

11.677 

13 

23 

24    X2.2X 

8. x8io 

X  25  12.7 

xa.796 

14 

21 

4X  47.47 

3.I95I 

8  2X     6.4 

IX. 727 

14 

23 

26   23.  XO 

a.x8ao 

X  38    0.3 

18  79X 

^5 

21 

43  59.13 

3.1937 

8     9  21.3 

XI.776 

15 

23 

28    34.05 

3.1830 

X  50  47.6 

X3.784 

x6 

21 

46  10.72 

3.1935 

7  57  33.3 

xx.a34 

x6 

23 

30   45.06 

3.X841 

2     3  34.4 

18. 776 

17 

21 

48  22.23 

3.X918 

7  45  42.4 

XI.87X 

17 

23 

32    56.14 

3.X853 

2    16    20.7 

13.767 

i8 

21 

50  33-66 

3.X899 

7  33  48.8 

XI.917 

x8 

23 

35     7.28 

3.Z863 

2   29      6.5 

xa.757 

19 

21 

52  45.02 

8.1887 

7  21  52.4 

11.963 

19 

23 

37  18.49 

8.1875 

2  4Z  5Z.6 

X8.746 

20 

21 

54  56.31 

3.X876 

7     9  53.4 

ZS.005 

20 

23 

39  29.78 

8.Z888 

2  54  36.0 

Xa.733 

21 

21 

57     7.53 

3.X86S 

6  57  51.8 

13.047 

2X 

23 

4X  41.15 

3.190a 

3     7  19.6 

x8.7ao 

22 

2Z 

59  18.69 

a.x854 

6  45  47.7 

12.088 

22 

23  43  52.60 

3.1916 

3  20     2.4 

xa.705 

23 

22 

I  29.78 
WE3 

3.1843 

[>N£SD 

S.  6  33  41. 2 
AY  26. 

is.ia8 

23 

23 

46     4.Z4 
F 

8.1931 

RIDAY 

N.  3  32  44.2 

28. 

13.668 

O 

22 

3  40.8X 

a.x833 

S.  6  21  32.3 

18. 167 

0 

23 

48  Z5.77 

8.1946 

N.  3  45  25.0 

X8.671 

I 

22 

5  51.78 

3.1834 

6      9   2X.X 

18.805 

X 

23 

50  27.49 

3.1961 

3  58     4.7 

13.653 

2 

22 

8     2.70 

3. X815 

5  57     7.7 

13.342 

2 

23 

52  39.30 

3.1976 

4  10  43.3 

13.633 

3 

22 

xo  X3.56 

3. 1806 

5  44  52.x 

13.277 

3 

23 

54  51.20 

8.1993 

4  23  20.7 

13.6X8 

4 

22 

12  24.37 

a.  1798 

5  32  34.4 

13.313 

4 

23 

57     3.2X 

3.30XX 

4  35  56.8 

xa.590 

5 

22 

14  35.14 

3.1791 

5  20  X4.7 

".345 

5 

23 

59  15.33 

8.2028 

4  48  31.5 

18. 567 

6 

22 

16  45.86 

•.1783 

5     7  53.0 

13.377 

6 

0 

I  27.55 

8.3046 

5     I     4.8 

xa.54t 

7 

22 

x8  56.54 

«.i777 

4  55  29.4 

X3.408 

7 

0 

3  39.88 

8.3064 

5  13  36.5 

I8«st6 

8 

22 

2X      7.19 

a.i77x 

4  43     4.0 

«.437 

8 

0 

5  52.32 

8.3083 

5  26     6.7 

13.489 

9 

22 

23  17.79 

3.1764 

4  30  36.9 

X3.466 

9 

0 

8     4.88 

S.3ZQ3 

5  38  35.2 

X8.460 

10 

22 

25  28.36 

a. 1759 

4  18     8.x 

XS.493 

xo 

0 

10  X7.56 

8.3X33 

5  51     1.9 

X3.431 

zz 

22 

27  38.90 

a. 1754 

4     5  37.7 

13.520 

XI 

0 

X2    30.36 

3.3x45 

6     3  26.9 

IS.400 

12 

22 

29  49.41 

3.1750 

3  53     5-7 

12.546 

X2 

0 

14  43- 30 

8.3167 

6  X5  49.9 

18.308 

13 

22 

31  59.90 

3.1746 

3  40  32-2 

12.570 

13 

0 

16  56.36 

3.3X88 

6  28  xx.o 

18.  335 

14 

22 

34  10-36 

3.X74a 

3  27  57.3 

12.592 

14 

0 

'9  ^-Ji 

8.  3310 

6  40  30.x 

13.900 

15 

22 

36  20. 8  X 

2.1740 

3  15  21.X 

13.6x4 

15 

0 

2X    22.88 

8.3233 

6  52  47.0 

X8.364 

i6 

22 

38  31.24 

a. 1737 

3     2  43.6 

13.635 

x6 

0 

23  36.34 

a. 2356 

7     5     1.8 

xa.387 

17 

22 

40  41.65 

3.1735 

2  50     4-9 

xa.654 

17 

0 

25  49.95 

3.3380 

7  17  14.3 

X3.X88 

i8 

22 

42  52.06 

a. 1734 

2  37  25.1 

X2.673 

x8 

0 

28    3.70 

a.  3304 

7  29  24.4 

13.149 

19 

22 

45     2.46 

3.X733 

2  24  44.2 

X2.690 

19 

0 

30  X7.60 

3.3336 

7  41  32.2 

X3.I09 

20 

22 

47  12.86 

a. 1733 

2  12     2.3 

12.706 

20 

0 

32  31.64 

a. 3353 

7  53  37.5 

X2.067 

21 

22 

49  23.26 

a. 1733 

I  59  19.5 

12.720 

2X 

0 

34  45.84 

3.2380 

8     5  40.3 

xa.oa4 

22 

22 

51  33-66 

a. X734 

I  46  35.8 

12.733 

22 

0 

37     0.20 

2.2406 

8  17  40.4 

X1.979 

23 

22 

53  44.07 

a. 1735 

I  33  51.4 

12.746 

23 

0 

39  14.71 

a. 2432 

8  29  37.8 

XX.933 

24 

22 

55  54.48 

2.X737 

S.   I  21     6.3 

".757 

24 

0 

41  29.38 

a. 2458 

N.  8  4X  32.4 

XI.887 
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GREENWICH 

MEAN  TIME. 

THE  MOON'S  RIGHT  ASCENSION  AND  DECLINATION. 

Hour. 

Right 

Diff.for 

Declinatian. 

Diff.for 

Hour. 

Right 

Diff.for 

DecUiimtioii. 

Diff.for 

Ascensaon. 

I  Minate. 

I  Minate. 

Aacenaioa 

z  Minute 

iMinato. 

SA' 

rURDA 

Y  29. 

MONDAY  31. 

h     m       s 

s 

0           f          tt    ' 

tt 

h    m       8 

s 

e                    •» 

" 

O 

o  41  29.38 

8.0458 

N.  8  41  32.4 

11.887 

0 

2  32   57.57 

8.4043 

N.16    54    28.9 

8.18s 

X 

0  43  44.21 

S.S486 

8  53  24.2 

XI.839 

I 

2  35  21.93 

■.4077 

17      2   36.8 

8.078 

2 

0  45   59.21 

a- 35x3 

9     5  13.X 

n.789 

2 

2  37   46.49 

8*4110 

17    10   38.3 

7.97a 

3 

0  48    14.37 

a.a54X 

9  16  58.9 

"-738 

3 

2  40   11.25 

a.4143 

17    18   33.4 

7.863 

4 

0  50  29.70 

a. 2570 

9  28  41.7 

11.6B7 

4 

2  42  36.21 

8.4176 

17   26    21.9 

7.753 

5 

0  52  45.21 

S.a999 

9  40  21.4 

IX.634 

5 

2  45     1.36 

8.4808 

17  34     3.9 

7.643 

6 

0  55     0.89 

a.a6a8 

9  51  57.8 

".579 

6 

2  47  26.70 

S.4140 

17  41  39.2 

7.53a 

7 

0  57  16.75 

a.a657 

10     3  30.9 

11.583 

7 

2  49  52.24 

a.4171 

17  49     7.8 

7.480 

8 

0  59  32.78 

a.a687 

10  15     0.6 

11.4^ 

8 

2   52    17.96 

8.4301 

17  56  29.6 

7.307 

9 

I     I  49.00 

a.a7i8 

10  26  26.9 

11.408 

9 

2  54  43.87 

1.4334 

x8     3  44.7 

7.>93 

lO 

I     4     5.40 

a. 3749 

10  37  49.6 

".349 

10 

2  57     9.97 

1.4365 

18  10  52.8 

7.077 

XI 

I     6  21.99 

a.aTflo 

10  49     8.8 

XI.8B9 

II 

2  59  36.25 

1.4394 

18  17  54.0 

6.96Z 

12 

I     8  38.76 

a.a8iz 

II     0  24.4 

11.827 

12 

3     2     2.70 

1.4413 

18  24  48.  X 

6.843 

13 

I   10  55.72 

a.>a4a 

II  II  36.1 

11.163 

X3 

3     4  29.33 

1.44J3 

x8  31  35.2 

6.786 

14 

X  13  12.87 

a.a875 

II  22  44.0 

11.099 

14 

3     6  56.14 

1.4481 

18  38  15.2 

6.607 

15 

I  15  30.22 

a.a907 

II  33  48.0 

11.033  . 

15 

3     9  23.12 

1.45" 

18  44  48.0 

6.487 

i6 

I  17  47.76 

a.a»4o 

II  44  48.0 

10.967 

16 

3  IX  50.27 

1.4538 

18  51  13.6 

6.366 

17 

I  20     5.50 

1.1973 

II  55  44.0 

10.898 

17 

3  14  17.58 

1.4565 

18  57  31.9 

6.844 

i8 

X    22   23.44 

a.  3006 

12    6  35.8 

10.889 

18 

3  16  45.05 

1.4391 

19     3  42.9 

6.188 

19 

I    24   41.57 

•.3038 

12  17  23.5 

10. 759 

19 

3  19  12.68 

S.4618 

19     9  46.5 

5.998 

20 

I    26    59.90 

a.307a 

12  28    6.9 

XO.6B7 

20 

3  21  40.47 

1.4644 

19  15  42.7 

5.874 

21 

I    29    18.44 

a.  3107 

12  38  45.9 

10.6x3 

21 

3  24    8.4X 

8.4668 

19  21  31.4 

5.749 

22 

I  31  37-18 

8.3140 

12  49  20.5 

10.539 

22 

3  26  36.49 

1.4691 

19  27  12.6 

5.683 

23 

I  33  56-" 

a.3173 

N.I 2  59  50.6 

10. 463 

23 

3  29     4.72 

8.4716 

N.19  32  46.2 

5.497 

SI 

UNDAY 

30. 

TUESDAY 

,  JANU 

ARY  I,  1901. 

o 

I 

I  36  15.26 
I  38  34.61 

a. 3807 
a. 3841 

N.13  xo  16. 1 
13  20  37.0 

10.387 
10.309 

0 

3  31  33.08 

a.4738 

N.19  38  12.3 

5.371 

■ 

2 

I  40  54.17 

8.3877 

13  30  53.2 

10.830 

3 

I  43  13.94 

8.3318 

13  41     4-6 

10.149 

4 

I  45  33.92 

1.3347 

13  51  ii.i 

10.067 

5 

I  47  54.10 

1.3381 

14     I   12.7 

9.984 

PHASES 

OF  Tl 

flE  MOON. 

6 

7 

X  50  14.50 
I  52  35." 

l.34«7 
1.3451 

14  II     9.2 
14  21     0.7 

9.900 

9.815 

8 

I  54  55.92 

1.3487 

14  30  47.0 

9-788 

d 

h    m 

9 

I  57  16.95 

8.3511 

14  40  28.1 

9.64X 

0 

Fall  Moon 

•     •     • 

.  Dec.       5  22  38.3  II 

lO 
XI 
12 

1  59  38.19 

2  I  59.64 
2    4  21.30 

a. 3557 
1*3591 
1.3617 

14  50     3.9 

14  59  34.3 

15  8  59.3 

9.55a 
9.468 
9.37X 

C 

• 

Last  Quarter 
New  Moon 

•     •     •     13  I 

0  42.2 
2      1.3 

•      •      •      2X    I 

J3 
14 
15 

2     6  43.17 
2    9     5.26 
2  11  27.55 

1.3663 
13698 

1.3731 

15  18  18.8 
15  27  32.6 
15  36  40.8 

9.378 
9.183 
9.089 

5 

First  Quartei 

.      .       •       28    1 3    aH  ck   II 

J       ^w.w 

x6 

2    13    50.05 

1.3768 

15  45  43.3 

8.993 

d     h 

17 

2  i6  12.77 

1.3803 

15  54  40.0 

8.896 

c 

Perigee      . 

•     •     • 

.     .  Dec. 

3     7.8 

x8 
19 

2    18   35.69 
2   20   58.82 

a.5837 
8.387a 

16     3  30.8 
16  12  15.7 

8.797 
8.698 

c 

Apogee      • 

•     •     •     •      I 

5     1.4 

Perigee      . 

20 

2    23    22.16 

1.3907 

16  20  54.6 

8.597 

a 

•     •     • 

....     30     3.9  II 

21 

2    25   45.70 

a.  3941 

16  29  27.4 

8.496 

22 

2    28      9.45 

8.3976 

16  37  54.1 

8.393 

23 

2   30  33.41 

8.4020 

16  46  14.6 

8.290 

24 

2    32    57.57 

a. 4043 

N.i6  54  28.9 

8.X85 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES. 

Name  and  Direction 

Noon. 

P.L. 
of 

Illh. 

P.L. 

of 

VJh. 

P.L. 

of 

IXii- 

P.I. 

of 

^ 

of  Object 

Diff. 

Diflf. 

Diff. 

DiS. 

•           »          w 

•           »           w 

•              *              H 

•               r               M 

I 

Sun 

W. 

."3  13  31 

9547 

"4  53  39 

8540 

116  33  57 

3533 

118  14  26 

3535 

Saturn 

W. 

87  57  31 

3a67 

89  44  19 

3960 

91  31  18 

8252 

93  18  28 

3345 

Fomalhaut 

w. 

38  50  14 

3693 

40     7     8 

3579 

41  26     5 

3474 

42  46  58 

3383 

Aldebaran 

E. 

66  54  26 

«49 

65     7  II 

8243 

63  19  46 

3335 

61  32  II 

3399! 

Pollux 

E. 

108  54  58 

«3i5 

107     9  20 

3306 

105  23  29 

8397 

103  37  25 

^ 

2 

Saturn 

W. 

102  16  46 

8214 

104     4  52 

3310 

105  53     5 

3905 

107  41  25 

Fomalhaut 

W. 

49  54  12 

3053 

51  23  21 

3003 

52  53  30 

3958 

54  24  35 

2930 

a  Pegasi 

W. 

28  35  44 

9687 

30    9  37 

3755 

31  45     4 

36W 

33  21  52 

3641 

Aldebaran 

E. 

52  32     7 

29Q3 

50  43  44 

3300 

48  55  16 

3197 

47     6  44 

3194 

Pollux 

E. 

94  44  20 

«55 

92  57  14 

8350 

91  10     I 

8345 

89   22  40 

9841 

3 

Fomalhaut 

W. 

62  II     6 

8778 

63  46  II 

3750 

65  21  44 

3733 

66  57  42 

3716 

a  Pegasi 

W. 

41  40  54 

•467 

43  22  54 

3444 

45     5  26 

8424 

46  48  26 

3406 

Aldebaran 

g  .  . 

38     3  21 

919a 

36  14  41 

3194 

34  26     4 

3197 

32  37  32 

Pollux 

F  . 

80  24  37 

«a8 

78  36  51 

8387 

76  49     4 

8387 

75     I  17 

3328 

Regulus 

E. 

117  II  46 

ti76 

115  22  42 

3174 

"3  33  35 

3X73 

III  44  25 

8I7O 

Mars 

E. 

122  37  14 

8314 

120  51  35 

3310 

"9     5  50 

3307 

117  20    0 

3304 

4 

Fomalhaut 

W. 

75     2     5 

8663 

76  39  36 

3657 

78  17  13 

3653 

79  54  56 

9651 

a  Pegasi 

W. 

55  28  28 

«353 

57  13  10 

3348 

58  58     0 

3344 

60  42  56 

3340 

Pollux 

E. 

66     2  58 

3343 

64  15  34 

3347 

62  28  17' 

8354 

60  41  10 

9361 

Regulus 

E. 

102  38  19 

8173 

100  49     9 

3x74 

99     0     3 

3X77 

97  II     I 

3x80 

Mars 

E. 

108  30  19 

3303 

106  44  23 

3303 

104  58  28 

3305 

103  12  36 

9309 

5 

a  Pegasi 

W. 

69  28  II 

3343 

71  13     9 

8346 

72  58     2 

8350 

74  42  49 

3355 

a  Arietis 

W. 

25  51  43 

3381 

27  35  45 

8368 

29  20     6 

3357 

31     4  42 

8349 

Pollux 

E. 

51  48  40 

3313 

50     2  58 

3336 

48  17  37 

3341 

46  32  37 

3358 

Regulus 

E. 

88     7  22 

3306 

86  19     3 

33X2 

84  30  54 

8390 

82  42  56 

8828 

Mars 

E. 

94  24  43 

3333 

92  39  31 

3339 

90  54  29 

3346 

89     9  37 

8355 

6 

a  Arietis 

W. 

39  49  24 

3346 

41  34  17 

3350 

43  19     3 

3356 

45     3  41 

8363 

Regulus 

E. 

73  46  26 

3377 

71  59  53 

8388 

70  13  36 

3300 

68  27  37 

8313 

Mars 

E. 

80  28  29 

3403 

78  44  59 

84x5 

77     I  46 

8436 

75  18  49 

8439 

Spica 

E. 

127  40  15 

3355 

125  53     9 

8866 

124     6  19 

3377 

122  19  45 

9989 

7 

a  Arietis 

W. 

53  43  54 

84II 

55  27  13 

8483 

57  10  15 

3435 

58  53     0 

8448 

Regulus 

E. 

59  42  26 

3383 

57  58  25 

3397 

56  14  46 

84X3 

54  31  29 

9439 

Mars 

E. 

66  48  47 

3510 

65     7  48 

3535 

63  27  10 

354X 

61  46  55 

8558 

Spica 

E. 

"3  31  29 

3353 

III  46  47 

8368 

no    2  26 

8388 

108  18  25 

nafi 

Venus 

E. 

131  43  27 

8769 

130  .8  19 

3784 

128  33  30 

3799 

126  59     I 

8814 

8 

a  Arietis 

W. 

67  22     6 

3517 

69     2  55 

3534 

70  43  21 

3550 

72  23  25 

8S6S 

Aldebaran 

W. 

34     7     8 

3530 

35  47  53 

3533 

37  28  21 

3546 

39     8  30 

8539 

Regulus 

E. 

46     I     3 

3517 

44  20  13 

3535 

42  39  48 

3553 

40  59  49 

8574 

Mars 

E. 

53  31  32 

3648 

51  53  42 

9667 

50  16  18 

8687 

48  39  20 

rrri 

Spica 

E. 

99  43  44 

3474 

98     1  54 

3489 

96  20  26 

8506 

94  39  21 

8533 

Venus 

E. 

119  II  41 

2896 

117  39  17 

9913 

116     7  15 

3930 

114  35  35 

8M7 

9 

Aldebaran 

W. 

47  24  29 

8633 

49     2  40 

3647 

50  40  31 

8663 

52  18     I 

8679 

Regulus 

£. 

32  47     2 

8683 

31     9  59 

2707 

29  33  29 

8733 

27  57  32 

8759 

Mars 

E. 

40  41  28 

88x7 

39     7  22 

384X 

37  33  47 

8865 

36     0  43 

8B9X 

XIV. 
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GREENWICH  MEAN  TIME. 

- 

LUNAR  DISTANCES. 

Name  and  Direction 

Midnight 

P.L. 
of 

XV^ 

P.L. 

of 

XVIIIh. 

P.L 
of 

XXI«i. 

P.L 

of 

s^ 

of  Object 

Diif. 

Dift 

DHL 

DifL 

9          t         m 

•       #       •» 

•      f      ff 

0         /         jr 

I 

Svs 

W. 

"9  55     5 

'  «5X7 

121  35  54 

*  2510 

123  16  53 

2504 

124  58     I 

2497 

Saturn 

W. 

95     5  49 

«38 

96  53  20 

8232 

98  40  5i 

22i6 

100  28  48 

2220 

Fomalhaut 

W. 

44     9  34 

3303 

45  33  42 

3230 

46  59  16 

3X64 

48  26     8 

3x05 

Aldebaran 

E. 

59  44  27 

Ma3 

57  56  34 

•2217 

56     8  32 

2212 

54  20  23 

8208 

Pollux 

E. 

loi  51   10 

3381 

100     4  43 

2274 

98  18     5 

,2267 

96  31  17 

2261 

2 

Saturn 

W. 

109  29  52 

'2197 

III   18  24 

2194 

"3     7     ? 

219Z 

"4  55  43 

2x88 

Fomalhaut 

W. 

55  56  29 

.883 

57  29     9 

2851 

59     2  31 

28sz 

60  36  31 

2795 

a  Pegasi 

W. 

34  59  51 

'2596 

36  38  52 

•2556 

38  18  48 

2528 

39  59  31 

2493 

Aldebaran 

E. 

45  18     7 

219a 

43  29  27 

8X90 

41  40  46 

'4 

39  52     3 

2x90 

Pollux 

E. 

87  35  13 

M37 

85  47  40 

•2234 

84    0    3 

82  12  22 

8229 

3 

Fomalhaut 

W. 

68  34     I 

«70X 

70  10  39 

2689 

71  47  34 

■2678 

73  24  44 

8669 

a  Pegasi 

W. 

48  31  50 

2393 

50  15  35 

2380 

51  59  38 

2369 

53  43  57 

236X 

Aldebaran 

E. 

30  49     7 

'M09 

29     0  53 

*22I7 

27  12  51 

2227 

25  25     3 

2237 

Pollux 

E. 

73  13  31 

2229 

71  25  47 

2231 

69  38     6 

2234 

67  50  29 

.2238 

Regulus 

E. 

109  55  12 

'  2170 

108     5  59 

2169 

106  16  45 

2x69 

104  27  31 

2170 

Mars 

E. 

"5  34     7 

8303 

113  48  12 

2302 

112     2  15 

330X 

no  16  17 

23OX 

4 

Fomalhaut 

W. 

81  32  42 

2649 

83  10  30 

2650 

84  48  17 

•2654 

86  25  59 

8660 

a  Pegasi 

W. 

62  27  57 

3339 

64  13     0 

2337 

65  58     5 

•2338 

67  43     9 

2339 

Pollux 

E. 

58  54  13 

2269 

57     7  28 

2279 

55  20  57 

2289 

53  34  40 

2300 

Regulus 

E. 

95  22     3 

2184 

93  33  II 

2189 

91  44  27 

•2194 

89  55  50 

Mars 

E. 

loi  26  50 

a3i3 

99  41     9 

23x7 

97  55  33 

2321 

96  10     4 

2326 

5 

a  Pegasi 

W. 

76  27  29 

2360 

78  12     I 

2366 

79  56  24 

•2372 

81  40  39 

2378 

a  Arietis 

W. 

32  49  30 

'3344 

34  34  26 

2340 

36  19  27 

•234X 

38     4  27 

2343 

Pollux 

E. 

44  48     2 

4377 

43     3  54 

2396 

41  20  14 

24X8 

39  37     5 

2443 

Regulus 

E. 

80  55  II 

'M37 

79     7  39 

'2246 

77  20  20 

2256 

75  33  15 

2266 

Mars 

E. 

87  24  57 

2363 

85  40  29 

2373 

83  56  15 

f3a2 

82  12  15 

2393 

.   6 

a  Arietis 

W. 

46  48     9 

2371 

48  32  25 

2380 

50  16  29 

2389 

52    0  19 

2400 

Regulus 

E. 

66  41   56 

i326 

64  56  34 

2339 

63  II  31 

2353 

61  26  48 

2367 

Mars 

E. 

73  36  10 

2453 

71  53  50 

2466 

70  II  49 

8480 

68  30     8 

2494 

Spica 

E. 

120  33  29 

2301 

118  47  31 

2313 

117     I  51 

8326 

115  16  30 

2340 

7 

a  Arietis 

W. 

60  35  27 

2462 

62  17  34 

2474 

63  59  23 

2487 

65  40  54 

230X 

Regulus 

E. 

52  48  36 

2446 

51     6     7 

2462 

49  24     I 

8480 

47  42  19 

2498 

Mars 

E. 

60     7     2 

2575 

58  27  33 

2593 

56  48  28 

86X1 

55     9  47 

2629 

Spica 

E. 

106  34  45 

24x2 

104  51  27 

2427 

103     8  31 

2443 

loi  25  57 

2458 

Venus 

E. 

125  24  51 

2830 

123  51     2 

2846 

122  17  34 

9868 

I30  44  27 

2879 

8 

a  Arietis 

W. 

74     3     8 

2580 

75  42  30 

2596 

77  21  31 

86X8 

79     0  10 

8627 

Aldebaran 

W. 

40  48  21 

2373 

42  27  53 

2587 

44     7     6 

8608 

45  45  58 

26x8 

Regulus 

E. 

39  20  18 

2594 

37  41   15 

2616 

36     a  42 

2637 

34  24  37 

2659 

Mars 

E. 

47     2  49 

2728 

45  26  46 

2749 

43  51  IX 

?77X 

42  16     5 

2793 

Spica 

E. 

92  58  39 

2539 

91   18  20 

2556 

89  38  24 

8572 

87  58  51 

2588 

Venus 

E. 

113     4  16 

2963 

III  33  20 

2984 

no    2  47 

|00I 

108  32  36 

30x9 

9 

Aldebaran 

W. 

53  55   10 

2694 

55  31  58 

2709 

57     8  26 

«7«5 

58  44  33 

2740 

Regulus 

E. 

26  22  II 

2792 

24  47  32 

2823 

23  13  34 

2859 

21  40  18 

2893 

Mars  . 

E. 

34  28  13 

2919 

32  56  18 

2947 

31  24  59 

2977 

29  54  18 

3009 
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XV. 


GREENWICH  MEAN  TIME. 

.  LUNAR  DISTANCES. 

1^ 

Name  and  Direedon 

Noon. 

P.L. 
of 

mil. 

P.L. 

of 

Vlh. 

P.L. 
of 

IXli. 

P.L. 

of 

of  Object 

DiflE. 

DUE. 

DitL 

DUL 

•                  m 

0    *    • 

•          »         m 

•        •        « 

9 

Spica 

E. 

86  19  40 

•605 

84  40  52 

i6aa 

83      2    27 

■W 

81  24  24 

<95 

Venus 

£. 

107     2  47 

9098 

105  33  21 

9096 

104      4    17 

9079 

102  35  35 

9091 

lO 

Aldebaran 

W. 

60  20  ao 

•W5 

61  55  47 

a77o 

63    30   54 

•785 

65    5  41 

rtoo 

PoUux 

W. 

20  39  24 

S99S 

22   I  50 

99ta 

23    25   36 

9868 

24  50  25 

9a89 

Mars 

E. 

28  24  16 

9044 

26  54  58 

9083 

25    26    28 

9ia9 

23  58  49 

9i7t 

Spica 

E. 

73  19  43 

S796 

71  43  51 

V5« 

70    8  20 

V^ 

68  33    9 

•789 

Venus 

E. 

95  17  33 

S180 

93  51   0 

9198 

92  24  48 

9«4 

90  58  56 

983I 

Sum 

E. 

128  49  II 

SOM 

127  20  54 

5i»a 

125  52  59 

9149 

124  25  25 

SM6 

II 

Aldebaran. 

w. 

72  54  53 

il7i 

74  27  49 

•884 

76    0  28 

•898 

77  32  50 

«» 

Pollux 

W. 

3«    3  31 

SI96 

33  31     9 

9it9 

34  58  56 

9114 

36  26  49 

SIM 

Spica 

E. 

60  42  II 

455 

59    855 

i889 

57  35  57 

■889 

56     3  x6 

•^99 

Venus 

E. 

83  54  a8 

asia 

82  30  30 

99«6 

81     6  49 

9941 

79  43  25 

8958 

Sum 

E. 

117  12  27 

Stt5 

115  46  47 

•    9^ 

114  21  25 

9«54 

112  56  20 

9188 

12 

Aldebaran 

W. 

85  10  47 

i969 

86  41  39 

•979 

88  12  18 

•989 

89  42  44 

•98S 

Pollux 

W. 

43  46  46 

5*11 

45  14  43 

9114 

46  42  35 

9117 

48  10  24 

9119 

Spica 

E. 

48  23  50 

•995 

46  52  41 

«9^ 

45  21  45 

•975 

43  51     2 

wtfH 

Venus 

E. 

72  50  23 

9431 

71  28  30 

9499 

70    6  51 

•    9444 

68  45  24 

94S4 

■ 

Sun 

E. 

105  54  53 

9S9« 

104  31  19 

9945 

1^3     7  59 

9955 

loi  44  51 

9986 

13 

Aldebaran 

W. 

97  "     5 

9041 

98  41  27 

•9048 

100  10  40 

9095 

xoi  39  45 

9860 

PoUux 

W. 

55  28  31 

3137 

56  55  56 

9140 

58  23  17 

9M3 

59  50  35 

9MS 

Spica 

E. 

36  20  22 

9099 

34  50  45 

9035 

33  21  16 

904a 

31  51  55 

9048 

Venus 

E. 

62     I     I 

9501 

60  40  38 

9909 

59  20  24 

95t« 

58    0  18 

99Q 

Sun 

E. 

94  5a     6 

94»a 

93  30    3 

9419 

92     8     8 

9487 

90  46  22 

9499 

14 

Pollux 

W. 

67     6  19 

9196 

68  33  21 

9198 

70    0  21 

9»58 

71  27  21 

9198 

Regulus 

W. 

30     4  16 

5t5f 

31  31  H 

9147 

32  58  37 

9149 

34  25  54 

9t40 

Mars 

W. 

21  40  24 

9476 

23     I  15 

9448 

24  22  37 

94«9 

25  44  27 

9401 

Venus 

E. 

51    21    27 

9S49 

50     I  57 

995< 

48  42  SO 

9995 

47  23     6 

9957 

Sun 

E. 

83  59     9 

9498 

82  37  58 

9461 

81  16  51 

94^ 

79  55  46 

9468 

15 

Pollux 

W. 

78  42  18 

9156 

80    9  20 

9194 

81  36  24 

9ISS 

83     3  30 

3190 

Regulus 

W, 

41  43  x6 

9184 

43  xo  56 

Siai 

44  38  40 

9x17 

46     6  29 

9x14 

Mars 

W. 

32  38  57 

99^ 

34     a  40 

93K3 

35  26  36 

990a 

36  50  45 

3«9« 

Venus 

E. 

40  46  38 

99fa 

39  27  22 

9561 

38     8     5 

9960 

36  48  47 

9599 

Sum 

E. 

73  xo  50 

9469 

71  49  51 

9469 

70  28  52 

9469 

69     7  53 

94^ 

i6 

Pollux 

W. 

90  19  55 

'.     9133 

91  47  25 

3ia9 

93  15    0 

9124 

94  42  41 

3tl8 

Regulus 

W. 

53  26  50 

9089 

54  55  13 

3084 

56  23  42 

9078 

57  52  19 

9071 

Mars 

W. 

43  54  15 

9*47 

45  19  29 

9897 

46  44  54 

3a«B 

48  10  30 

StX9 

Venus 

E. 

30  II  45 

9545 

28  52  10 

954> 

27  32  32 

9598 

26  12  49 

9533 

Sun 

E. 

62  22     5 

9448 

61     0  43 

9444 

59  39  17 

9499 

58  17  45 

9493 

17 

Pollux 

W. 

102      2  44 

9090 

103  31     6 

9089 

104  59  36 

9076 

106  28  14 

9069 

Regulus 

W. 

65    17   27 

9036 

66  46  55 

9087 

68  16  34 

9019 

69  46  23 

3010 

Mars 

W. 

55  21  13 

9172 

56  47  56 

316a 

58  14  51 

915a 

59  41  58 

314X 

Sun 

E. 

51  28  16 

3400 

50     5  59 

999i 

48  43  33 

9984 

47  20  58 

9979 

i8 

Regulus 

W. 

77  18  14 

1985 

78  49  11 

•954 

80  20  21 

■944 

81  51  44 

•994 

XVI. 
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GREENWICH  MEAN  TIME. 

LUNAR  DISTANCES, 

|! 

Name  uid  DirecUon 
of  Object 

Midnight 

P.L. 

of 

Diff. 

XVJ*. 

P.L. 

of 

Dlff. 

XVIIIh. 

P.L. 

of 

DiiE. 

XXIh. 

P.L. 
of 
Diff. 

e         f        » 

•          r         m 

•           *          fr 

•         1         m 

9 

Spi<* 

E. 

79  46  44 

a^ 

78     9  26 

9688 

76     32     30 

9704 

74  55  56 

2790 

Venus 

E. 

xoi    7  15 

31x0 

99  39  18 

3x98 

98  XX  42 

3x45 

96  44  27 

3x63 

lO 

Aldebaran 

W. 

66  40    9 

tBxs 

68  14  x8 

•    9899 

69  48     8 

9844 

71  21  39 

9857 

Pollux 

W. 

26  16    0 

3195 

27  42  15 

3X7X 

29     8  59 

3XSS 

30  36     7 

3x38 

Mass 

E. 

22  32    6 

3«5 

21    ,6  27 

3988 

19  42     2 

3369 

18  X9     2 

3447 

Spica 

E. 

66  58  19 

97^ 

65  23  48 

1813 

63  49  37 

•    «Ba8 

62  15  45 

1849 

Venus . 

E. 

89  33  24 

:  S148 

88     8  12 

3964 

86  43  19 

3f8o 

85  x8  44 

3996 

Sun 

E. 

122   58    XI 

'    3xte 

X2X  31  16 

3x78 

120    4  41 

3x94 

1x8  38  25 

3909 

XX 

Aldebaran 

W. 

79     4  56 

9933 

80  36  46 

9935 

82     8  21 

*    1946 

83  39  41 

9998 

Poliiuc 

W. 

37  54  47 

3X08 

39  22  47 

3x08 

40  50  47 

3x08 

42  18  47 

3x09 

Spica 

E. 

54  30  51 

no9 

52  58  43 

999X 

51  26  51 

99^ 

49  55  13 

9944 

Venus 

E. 

78  20  18 

5370 

76  57  27 

3383 

75  34  51 

3396 

74  12  30 

B40« 

■ 

Sun 

E. 

ixi  31  3X 

398a 

ixo     6  .58 

3995 

X08  42  41 

3309 

107  x8  40 

S39X 

12 

Aldebaran 

W. 

91    X2   58 

3009 

92  43    0 

'     30x7 

94  "  52 

9099 

95  42  33 

8033 

Pollux 

W. 

49  38  10 

3X«4 

51     5  51 

3x97 

52  33  28 

.     3x30 

54     I     I 

SX33 

Spica 
Venus 

E. 

42  20  .32 

«99S 

40  50  X3 

.3005 

39  20     6 

'30x3 

37  50    9 

30tx 

E. 

67  24     9 

3465 

66     3     6 

3476 

64  42  15 

3485 

63  21  34 

S499 

Sun 

E. 

160  21  56 

;   3376 

98  59  X2 

33B6 

97  36  40 

3399 

96  14  x8 

84<H 

X3 

Aldebaran 

W. 

103     8  43 

3066 

104  37  34 

3079 

X06     6  x8 

'     3076 

107  34  57 

90B0 

Pollux 

W. 

61  17  50 

?Xi8 

62  45     I 

3X5X 

64. 12     9 

:  SXS3 

65  39  15 

3x54 

Spica 

E. 

30  22  42 

.    3»55 

28  53.37 

3060 

27  24  38 

,  3069 

25  55  45 

9069 

Venus 

£. 

56  40  X9 

8599 

55  20  27 

3535 

54    0  42 

{  3540 

52  41  ;2 

S949 

Sun 

E. 

89  24  43 

3439 

88     3  II 

•     3445 

86  41  45 

3450 

85  20  25 

3494 

14 

Pollux 

W. 

72  54  20 

;    3X59 

74  21  18 

:    3158 

75  48  17 

3158 

77  15  17 

3X97 

Regulus 

W. 

35  53  15 

3x37 

37  20  40 

3134 

38  48     8 

1  '3x31 

40  15  40 

3X98 

Mass; 

W. 

27     6  41 

3389 

.28  29  x8 

;    3366 

29  52  X5 

:     335X 

31  15  28 

3337 

Venus 

E. 

46     3  45 

3560 

44  44  27 

356X 

43  25  xo 

;    35<i9 

42     5  54 

3569 

Sum 

E. 

78  34  44 

3468 

77  13  44 

3470 

75  52  46 

:  ^v* 

74  31  48 

9470 

15 

Pollux 

W. 

84  30  40 

.     5x47 

85  57  53 

3x44 

87  25     9 

3140 

88  52  30 

3x37 

Regulus 

W. 

47  34  22 

3110 

49     2  20 

3x05 

50  30.24 

'     3XO0 

51  58  34 

9099 

Mars 

W. 

38  15     5 

•     3983 

39  39.36 

'3974 

41     4  18 

3965 

42  29  II 

3996 

Venus 

E. 

35  29  28 

3557 

34  10     7 

3555 

32  50  43 

3559 

31  31   16 

3948 

Sun 

E. 

67  46  52 

3463 

66  25  47 

3459 

65     4  37 

3455 

63  43  23 

3499 

x6 

Pollux 

W. 

96  10  29 

3XX3 

97  38  23 

3x08 

99     6  23 

3X09 

IOC  34  30 

9C96 

Regulus 

W. 

59  21     4 

3065 

60  49  57 

•     3058 

62  x8  58 

'      309X 

63  48     8 

3043 

Mars 

W. 

49  36  16 

3909 

51     2  14 

3901 

52  28  22 

3X9X 

53  54  42 

3x89 

Venus 

E. 

2453     I 

3598 

23  33     8 

,3595 

22  13  II 

3991 

20  53     9 

39x6 

Sun 

E. 

56  56     5 

3497 

55  34. 19 

3490 

.54  12  25 

34X4 

52  50  25 

3407 

17 

Pollux 

W. 

107  57     I 

3063 

X09  25  56 

3056 

IXO  54  59 

9P49 

112  24  II 

304X 

Reguli^s 

W. 

71   16  23 

300X 

72  46  33 

9999 

74  16  55 

9983 

75  47  29 

9974 

Mars 

W. 

61     9  18 

313X 

62  36.50 

3xaf 

64     4  34 

3XXO 

65  32  32 

3099 

Sun 

E. 

45  58  13 

3366 

44  35  18 

3358 

43  12  13 

3348 

41  48  57 

3338 

x8 

Regulus 

W. 

83  23  19 

9994 

84  55     8 

.  9913 

86  27  xo 

9909 

87  59  26 

9899 
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XVIL 


GREENW 

ICH  MEA 
\R  DISTAN< 

.N  TIME. 

' 

LUNi 

:es. 

1 

Name  and  Direction 
of  Object 

Noon. 

P.L. 

of 

DifE. 

Illk. 

P.L. 

of 

Dilf. 

VIb. 

P.L. 

of 

IXh. 

P.L. 

of 

Diff. 

•     f     tf 

•      f      » 

9        •»          m 

•       *      •• 

i8 

Mars 
Spica 
Sun 

W. 
W. 
E. 

67     o  43 
23   16  56 
40  25  29 

3087 
9949 
3399 

68  29     8 
24  48  13 
39     I  51 

3076 

9938 
3319 

69  57  46 
26  19  44 
37  38     I 

3065 

9997 
3309 

71   26   38 
27   51   28 
36   14     0 

3054 
99x7 
3999 

19 

Mars    - 
Sun 

W. 

78  54  31 
29  10  55 

9995 

3247 

80  24  50 
27  45  41 

9984 
3937 

81  55  23 
26  20  16 

9979 
3997 

83   26   II 
24  54  39 

9960 

3218 

'23 

Sun 

a  Pegasi 
a  Arietis 

W. 
E. 
E. 

18  41  46 

62  51  55 

105  44  27 

9901 

9564 

20  14     3 

61   15  21 

104     4  43 

9887 

9709 

9555 

21  46  39 

59  38  44 
102  24  47 

9874 
37OX 
9546 

23  19  31 

58     2     5 

100  44  38 

986x 
8700 
9538 

24 

Sun 

a  Pegasi 
a  Arietis 
Aldebaran 

W. 
E. 
E. 
E. 

31     7  27 
49  59     2 
92  21     6 

125  33     9 

38X1 

9713 
9499 

348a 

32  41  40 

48  22  39 

90  39  52 

123  51  31 

3804 

3730 
949a 
9475 

34  16     3 

46  46  26 

88  58  28 

122     9  43 

9795 
.9738 
9486 
9467 

35  50  37 

45  10  i3 

87  16  55 

120  27  44 

8787 
9739 
3480 
3460 

25 

Sun 

a  Pegasi 
a  Arietis 
Aldebaran 

W. 
E. 
E. 

E. 

43  45  58 

37  14  54 

78  47     I 

III  55  22 

9759 

9836 

9450 
9497 

45  21  29 

35  41   13 

77     4  38 

no  12  26 

9745 

9869 

9446 
9493 

46  57     9 

34     8  15 

75  22     9 

108  29  22 

9739 
3906 

9441 
34x6 

48  32  57 

32  36     4 

73  39  33 

106  46  10 

9733 
9950 
9437 
34x0 

26 

Sun 

a  Aquilae 

a  Arietis 

Aldebaran 

W. 
W. 
E. 
E. 

56  33  49 
37  26  56 
65     5     8 
98     8  16 

7707 
3799 
2419 

3386 

58  10  20 
38  43  20 
63  22     0 
96  24  21 

3703 
36x6 
34x7 
338X 

59  46  57 
40     I  37 
61  38  49 

94  40  19 

9697 
3594 
9414 
9376 

61  23  41 
41  21  35 
59  55  34 
92  56  10 

8698 

3440 

84XX 

3379 

27 

Sun 

a  A^uilas 

Fomalhant 

a  Arietis 

Aldebaran 

W. 
W. 
W. 
E. 
E. 

69  28  47 
48  21  54 
28  48  35 
51  18  39 
84  14     4 

9G79 
3140 
616s 
840s 
9355 

71     6     5 
49  49  15 
29  32     7 
49  35  12 
82  29  24 

3669 

3095 
5795 
3406 
3351 

72  43  27 
51  17  31 
30  20  17 

47  51  46 
80  44  38 

3665 

3036 
5357 
2407 
9348 

74  20  54 
52  46  35 
31   12  43 
46     8  21 
78  59  48 

866x 

30x9 
5043 
8408 
t34S 

28 

Sun 

a  Aquilae 

Fomalhaut 

Aldebaran 

Pollux 

W. 
W. 
W. 
E. 
E. 

82  29  17 
60  21  59 
36  27  39 
70  14  35 
112  13  49 

9646 
3880 
4008 
3331 
3401 

84     7  10 
61  54  43 
37  39  II 
68  29  21 
no  30  16 

9643 

98s9 
3875 
3329 
9397 

85  45     7 
63  27  54 
38  5«  56 
66  44     4 
108  46  37 

9640 
3840 
3753 
9397 
9393 

87  23     7 
65     I  30 
40     8  47 
64  58  44 
107     2  52 

8638 
8883 
3648 
8396 
8389 

29 

Sun 

Fomalhaut 
Aldebaran 
Pollux 

W. 
W. 
E. 
E. 

95  33  59 
46  52  54 
56  II  29 
98  22  49 

8636 

3368 

3318 
9373 

97  12  18 
48  17  43 
54  25  56 
96  38  36 

9694 

3913 
93x7 
3371 

98  50  40 

49  43  37 
52  40  22 

94  54  19 

3633 

3164 
3317 
3368 

100  29     4 
51    10  29 
50  54  47 
93     9  59 

963X 

3xao 
9317 
8366 

30 

Sun 

Fomalhaut 
a  Pegasi 
Pollux 

W. 
W. 
W. 
E. 

108  41  30 
58  36  40 
37  56  22 
84  27  46 

36x6 
9955 
9665 
936a 

no  20     3 
60     7  49 

39  33  49 
82  43  16 

3615 
9931 
9638 
3363 

III  58  37 
61  39  28 
41   II  52 
80  58  46 

36x5 
2909 

3613 
3363 

"3  37  II 
63  II  36 
42  50  29 
79  14  16 

86xs 
8888 
9591 
8363 

31 

Sun 

Fomalhaut 
a  Pegasi 
Pollux 

W. 
W. 
W. 
E. 

121  49  59 
70  57  46 
51     9  57 
70  32     9 

96x8 
98x8 
9517 
9370 

123  28  29 
72  31  50 
52  50  47 
68  47  52 

36x9 

a8o8 
3507 
9373 

125     6  58 
74     6     7 
54  31  51 
67     3  39 

962X 

2800 
9499 
9377 

126  45  24 
75  40  35 
56  13     6 
65  19  31 

8633 
9794 
9491 
8381 

xvm. 


DECEMBER,  1900. 


21' 


GREENWICH  MEAN  TIME. 

LUNA^  DISTANCES. 

of 

Name  and  Direction 
of  Object 

Midnight 

of 
DHE. 

XVh. 

P.L. 

of 

Diff. 

XVIIIh. 

P.L. 
of 
DiflE. 

XXIh. 

P.L. 

of 

Diff. 

Off 

•      »     •» 

0           r           w 

0          f          m 

i8' 

Mars 
Spica 
Sun 

W. 
W. 
E. 

72  55  44 
29  23  25 

34  49  47 

3043 
9go6 

3188 

74  25    4 
30  55  36 
33  25  22 

3031 
3896 

3378 

75  54  38 
32  28     0 
32     0  45 

30x9 
3884 
3868 

77  24  27 
34    0  39 
30  35  56 

3007 
8873 
3358 

19 

Mars 

Sun 

W. 
E. 

84  57  14 
23  28  51 

4948 
saoQ 

86  25.  32 
22     2  52 

8936 
3x99 

88    0     5 
20  36  42 

8934 
3198 

89  31  54 
19  10  23 

a9i8, 

S185 

23 

Sun 

a  Pegasi 
a  Arietis 

W. 
E. 
E. 

24  52  40 
56  25  25 
99    4  18 

aSso 
9/00 
a53o 

26  26.    I 

54  48^  45 
97  23  47 

2640 
3701 
3533 

27  59  37 
53  12     7 
95  43     4 

3830 
8704 
3514 

29  33  26 
51  35  32 

94      2    ID 

a8ax 
3707 
3507 

24 

Sun 

a  Pegasi 
a  Arietis 
Aldebaran 

W. 
E. 
E. 
E. 

37  25  22 

43  34  35 

85  35  13 

"8  45  35 

a779 

a473 
8453 

39     0  17 

41  59     4 

83  53  22 

117     3  16 

8778 

3769 
8467 

3446 

40  35  21 

40  23  55 

82  II  23 

115  20  47 

8765 
8787 
3463 
8440 

42    10   55 

38  49   10 

80  29  Id 

113  38     9 

8758 
3809 
3456 
8433 

25 

Sun 

a  Pegasi 
a  Arietis 
Aldebaran 

W. 
E. 
E. 
E. 

50     8  53 

31     4  48 

71  56  51 

105     2  50 

3004 

A»33 
8405 

51  44  57 

29  34  40 

70  14     3 

103  19  22 

3733 
3073 

8489 

3400 

53:21     8 

28     5  56 

68  31   10 

loi  35  47 

3717 
3150 
8485 
8395 

54  57  25 
26  38  47 
66  48  II 
99  52     5 

37x3 
3348 

8483 

3390 

26 

Sun 

a  Aquilae 
a  Arietis 
Aldebaran 

W. 
W. 
E.. 
E. 

63     0  31 
42  43     6 
58  12  15 
91   II  56 

9688 
3367 
3408 
a368 

64  37  27 
44     6     0 
56.28^53 
89  27  36 

3684 

3301 
8407 
8364 

66  14  28 
45  30  10 
54  45  30 
87  43  10 

3680 
3848 
3407 
a36x 

.67  51  35 
46  55  30 
53     ^     5 
85  58  39 

3676 

3188 
8406 
8358 

?7 

Sun 

a  Aquilae 

Fomalhaut 

a  Arietis 

Aldebaran 

W. 
W. 
W. 
E. 
E. 

75  58  26 
54  16  24 
32     9     5 
44  24  58 
77  14  54 

a658 
3986 

477a 

8411 
a34« 

77  36     2 
55  .46  54 
33     9     4 
42  41  39 

75  29  55 

8655 
3956 
4541 
3414 
8339 

79  13  42 
57  18     2 
34  12  20 
40  58  23 
73  44  52 

8658 
8989 
4338 
8417 
8336 

80  51  27 
58  49  44 
35  18  38 
39  15  12 
71  59  45 

8649 

3903 

'  4x63 

3420 

8334 

28 

Sun 

a  Aquilae 

Fomalhaut 

Aldebaran 

Pollux 

W. 
W. 
W. 
E. 
E. 

89     I  II 
66  35  28 
41  26  30 
63  13  22 
105  19     2 

a635 

^a8o7 

3555 

'  a3«4 
8385 

90  39  18 
68     9  47 
42  45  54 
6i  27  57 
103  35     6 

3633 
8798 
3470 

3333 

3381 

92  17  29 
69  44  25 
44     6  52 
59  42  30 
loi  51     4 

3630 
8779 
3395 
3331 
8378 

93  55  43 
71   19  21 
45  29  14 
57  57     I 
100     6  59 

3639 
3768 

3337 
3319 

8375 

29 

Sun 

Fomalhaut 
Aldebaran 
Pollux 

W. 
W. 
E. 
E. 

102     7  30 
52  38  14 
49     9  12 
91  25  36 

a6ao 
3081 
83X7 
8365 

103  45  58 
54-  6  47 
47  23  37 
89  41   ti 

36x9 

3044 
3317 

8364 

105  24  27 
55  36     5 
45  38     2 
87  56  44 

3618 
30XX 
33x7 
3363 

107     2  58 
57     6     4 
43  52  28 
86  12  15 

3617 
398X 
3317 
3363 

30 

Sun 

Fomalhaut 
a  Pegasi 
Pollux 

W. 
W. 
W. 
E. 

115  15  46 
64  44  10 

44  29  37 
77  29  47 

2615 
3873 
3573 
3364 

116  54  20 
66  17     5 
46     9  II 
75  45  20 

36x5 

3855 
3556 
3364 

118  32  54 
67  50  21 
47  49     7 
74     0  54 

3616 
3843 
3541 
3366 

.  120  II  27 
69  23  55 
49  29  23 
72  16  30 

36x6 
3828 
3528 
3368 

31 

Sun 

Fomalhaut 
a  Pegasi 
Pollux 

W. 
W. 

w, 

E. 

128  23  48 
77  15  " 
57  54  32 
63  35  29 

3636 
3788 
8485 
3385 

130     2     8 
78  49  55 
59  36     7 
61  51  33 

3638 
8784 
3480 

3390 

131  40  25 
80  24  44 
61   17  49 
60     7  44 

363X 
3780 
8475 
8396 

133  18  38 
81  59  36 
62  59  37 
58  24     3 

8635 
8779 
847X 
3403. 

.    1 

- - 

L 

•   -  - 
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MERCURY,  1900. 


GREENWICH  MEAN  TIME. 

JANUARY. 

FEBRUARY, 

4 
1 

1 

Ascension. 

VftT.  or 

R.  A. 
forx 
Hour. 

AppifQiit 
Decunaiion. 

Var.  of 
Dccl, 
for  z 
Hoar. 

Meridian 
Passage. 

1 
t 

Ascension. 

Var.  of 
iLA, 

for  z 
Hour. 

Apparest 
Declination. 

Var.  of 

DecL 
fori 
Hoar. 

Meridian 
Passage. 

Ar<^. 

Neon, 

Nmm, 

Noon, 

Noon, 

Nmm, 

IwQ9H% 

Hmm, 

h  m     s 

s 

•      »        m 

m 

h    m 

h   m     8 

8 

•         »            H 

m 

h    m 

X 

X7  X5  16.3X 

+i>?47 

-21  59  39.6 

-36.00 

2234.x 

t 

20  36  39.81 

+X7.989 

-20  39  41.6 

+5*51 

2354.7 

s 

17  «o  49*97 

14.«5S 

22  X3  43.7 

S4-3X 

2255.8 

2 

204337.4X 

X7-4M^ 

20x532.9 

filkii 

2357.8 

3 

X7  26  30.66 

24^939 

23  87    4-9 

3*43 

2*37.6 

3 

20  5«  35.50 

X7.490 

19  49  55.3 

65.91 

4 

17  32  17.77 

X4.J89 

22  39  39.0 

90.38 

22  39.6 

4 

20  57  34.03 

X7.447 

19  22  48.6 

69.64 

0    0.8 

5 

17  38  10.78 

I4.8ts 

22  51  22.X 

18.19 

22  41.6 

5 

21    432.92 

17.460 

x8  54  12.6 

73.36 

0    3.8 

6 

1744    9.22 

+X5.04a 

-23    2  10.9 

-•5-86 

2243.7 

6 

21  XX  32.XX 

+X7.47X 

-1824    7.2 

+77.08 

0    6.9 

7 

17  50  12.65 

15.S4S 

23  12     2.2 

13.40 

22  45.9 

7 

2x  x8  31.53 

17.480 

17  52  32.5 

0   9-9 

8 

X7  56  20.70 

X5»4«7 

23  20  53.2 

10.84 

22  48.2 

8 

2X25  3X.XX 

17.485 

X7  X9  28.7 

84.31 

0  X3.0 

9 

x8    2  33.OX 

IS.S98 

23  28  4X.5 

18.18 

22  50.5 

9 

2X  32  30.76 

X7.486 

x6  44  56.2 

88.10 

0  x6.x 

lO 

x8    849.28 

I5f75« 

23  35  24.8 

15.43 

22  52.9 

xo 

2X  39  30.4I/ 

.    X7.484 

x6   855.x 

91.87 

0  19.1 

XI 

18  15    9-23 

■N$^9<H 

-23  41    X.O 

-11.59 

2255.3 

XI 

214629.95 

+17.477 

-X5  31  26.5 

495.SO 

022.2 

X2 

18  21  32.58 

i6.«4X 

23  45  28.x 

9.67 

22  57.8 

X2 

2X  53  29.26 

X7.4«5 

14  52  31.2 

99.10 

025.2 

13 

182739^x0 

16.168 

234844.4 

6.68 

23    0.4 

,^3 

22    0 .28.90 

17.446 

X4  X2  X0.3 

ios.63 

0  28.3 

M 

x8  34  28,57 

16.186 

23  50  48.2 

S.63 

23     3.0 

M 

22     7  26.60 

17.4x9 

13  30  25.6 

106.0B 

031.3 

15 

18  41    0.78 

X6.S96 

23  51  38.0 

-  0.51 

23     5.6 

^5 

22  X4  04.25 

17.183 

12  47  X9.X 

109.45 

034.3 

x6 

18  47  35.54 

+16.499 

-23  51  ia.6 

4-1.65 

23    8.3 

x6 

21  21  20.89 

+17.336 

-X2    253.2 

+118.69 

037.3 

17 

18  54  12.67 

16.504 

23  49  30.4 

5.87 

23  xx.o 

17 

22  28  X6.26 

X7.175 

XX  17  xx.x 

115.79 

040.3 

x8 

19    051.99 

16.689 

23  46  30.4 

9.14 

23  13-8 

18 

2235     9.97 

13^198 

xo  30  16.5 

118.71 

043.3 

19 

19    733.37 

16^765 

2342x1.4 

13.45 

23  x6.6 

19 

22  42     X.60 

17. 101 

9  42  X4.0 

1IX.45 

046.2 

20 

19  14  X6.64 

X6.84X 

23  36  32.5 

15.80 

23  19.4 

20 

22  48  50.64 

i«^98x 

853   9.1 

113.91 

049.x 

2X 

19  2X     1.67 

+X6.911 

-23  29  32.5 

4-19.10 

23  22.2 

21 

22  55  3^48 

+16.834 

-  8    3    8.3 

+lrf.09 

051.9 

22 

19  27  48.32 

16.076 

23  21  xa6 

11.63 

2325.x 

22 

23     2  X8.4X 

X6.654 

7  X2  19.X 

117.95 

054.7 

23 

19  34  36.47 

17.036 

23  XX  25.9 

16.10 

23  28.0 

23 

23     855.60 

X6.438 

6  20  50.4 

119.38 

057.3 

«4 

19  41  26.01 

17.091 

23    0  X7.6 

19.60 

2330.9 

24 

23  IS  27.09 

16.179 

5  28  52.3 

130.38 

059.9 

25 

X948  x6.8x 

I7.l4t 

22  47  45.0 

SSfl3 

23  33.8 

25 

23  2X  51.80 

15.871 

4  36  36.5 

130.85 

X    2.4 

26 

1955    8.78 

+17.188 

-22  33  47.2 

+96.68 

23  36.7 

26 

23  28     8.49 

+15.5x0 

-  3  44  x6.o 

+130.76 

I    47 

27 

20    2    1.8  X 

17.130. 

22  x8  23.9 

40,17, 

2339.7 

27 

23  34  15.8X 

15.089 

252    5.3 

130.03 

X    6.9 

28 

20    8  55.8X 

17.169 

22    x  34«x 

43.88 

23  42.7 

28 

23  40  12.24 

14.601 

2    020.3 

118.61 

X    8.9 

29 

20.x 5  50.70 

17.304 

ax  43  X7.5 

47.9X 

23  45-7 

29 

23  45  56.  x6 

X4.046 

X    9  x8.i 

1*5.45 

I  X0.7 

30 

20  22  46.38 

17.335 

^x  23  33,5 

SX.16 

23  48.7 

30 

23  51  25.85 

13.4x5 

-  0  19  17.0 

113.51 

Z  12.2 

31 

202942.77 

+X7.364 

-2X     2  21.7 

+54*83 

23  5«.7 

3X 

235^39.50 

+XI.709 

+  0  29  23.9 

+119.76 

XI3.5 

32 

20  36  39.81 

+X7.389 

-20  39  4X.6 

+58.5X 

2354.7 

32 

0    X  35.28 

+11.916 

+  X  x6  25.0 

+115.19 

X  X4.5 

Day  of  the  Month. 

1st. 

eth. 

11th. 

leth 

Slst 

Mlh. 

%UL 

Day  of  the  Month. 

6th. 

10th. 

16th. 

.flOth. 

Mkh. 

w 

M 

n 

M 

„ 

M 

m 

m 

M 

M 

• 

n 

Semidiameter   . 
Hor.  Parallax  . 

2.90 
7.69 

2.72 

7.2X 

2.59 

6.86 

2.50 

6.6i 

243 
6.44 

2.39 
6.33 

i,%% 

Semidiameter  .    . 
Hor.  Parallax  .    . 

2.38 

6.29 

2.41 
6.38 

2.48 
6.55 

S:? 

>          2.79 

1      7-39 

NoTK^Tb*  tiga  +  lEulJeAtM  north  d«cUiiatloo« ;  the  «lcQ  —  Indiutn  south  declinAtloni. 
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GREENWICH  MEAN  TIME. 

MARCH. 

APRIL. 

4 
1 

1 

Ascenaioo. 

Var.  of 
tLA. 
fori 
Hoar. 

Apparent 
Declinatlan. 

Var  of 

DecL 
fori 
Hoar. 

Meridian 
Paasage. 

a 

1 

Ascenaion. 

Var.  of 
R.  A. 
fori 

Hoar. 

ApHr«t]t 
Dedinatioo. 

Var.  of 
DecL 
for  X 
Hoar. 

Meridian 
Paaaage. 

NOOH. 

Noon, 

Noon, 

Noon, 

Noon, 

Noon, 

Noon, 

Noon^ 

h   m     8 

8 

•        *         m 

m 

h    m 

h   m     8 

a 

•     »      »* 

m 

h    m 

z 

23  45  56.16 

+I4.<H6 

-•I    9  18.1 

+186.45 

I  10.7 

Z 

23  5J  27.63 

-  4.»S 

+0  42  58.4 

-70.13 

23    8.6 

2 

23  51  25.85 

IS.41S 

-0   19  17.0 

M3.5X 

I  12.2 

2 

23  49  57.96 

3-343 

+0  Z5  50.3 

65.43 

23    3-5 

3 

23  56  39.50 

11.709 

+0  29  23.9 

xx9.7« 

XI3-5 

3 

23  48  47.39 

•.534 

-0   917.4 

60.11 

22  58.7 

4 

0    I  35.28 

11.996 

I    16  25.0 

115.19 

I  14:5 

4 

23  47  56.45 

1.710 

032  Z1.8 

54.35 

22  54-3 

5 

0   6  IZ.3Z 

ii;o6s 

2     I  26.4 

109.79 

115.1 

5 

23  47  25.35 

0.883 

0  52  43.4 

48.14 

22  50.2 

6 

0  10  25.77 

+10.1S1 

+244    8.2 

+i<«.56 

I  15.4 

6 

23  47  14.03 

—  0.068 

-X  10  45.4 

-41.90 

22  46.4 

7 

0  14  16.91 

9.IS4 

3  24  IX.0 

96.54 

1x5.3 

7 

23  47  22.24 

+  0.743 

I  26  13.6 

35.44 

22  42.9 

8 

0  17  43.09 

8.050 

4    115.9 

68.75 

I  14.7 

8 

23  47  49.55 

1.518 

X  39    6.1 

•8.93 

22  39.7 

9 

0  20  42.85 

0.9tl 

4  35    5.1 

•0.14 

113.8 

9 

23  48  35.40 

1.168 

X  49  22.5 

tl.44 

22  36.8 

lO 

0  23  14.90 

5.74s 

5    522.0 

71.06 

I  12.3 

xo 

234939.14 

3.019 

157    4.0 

16.0s 

22  34.2 

It 

0  25  Z8.2Z 

+  4.5H 

+5  31  51.2 

+  6i.tf 

I  10.4 

XI 

J13  51    ao8 

+  3.710 

-2    2  12.7 

-9*7« 

22  3Z.8 

12 

0  26  52:05 

S.t89 

5  54  X9.3 

50.97 

I    8.0 

X2 

5^3  52  37.45 

4.389 

2    4  5X.8 

-3.56 

22  29.8 

13 

0  27  55-99 

«.o» 

61234.5 

40.1a 

I    5.1 

13 

23  54  30.50 

5.016 

2    5    5.0 

+  «*44 

22  28.0 

M 

0  28  29.96 

+  a.;»5 

62627.Z 

«.ii 

z    Z.8 

14 

23  56  38.45 

S.63X 

2    2  56.2 

8.17 

22  26.4 

X5 

0  28  34.32 

-0.486 

6  35  5ao 

l^76 

0  57.9 

55 

2359    0.58 

6.107 

I  58  30.0 

13.89 

22  25.0 

i6 

028    9.84 

-1.60$ 

46  40  39.0 

+    6.st 

05S.5 

z6 

0    I  36.16 

+  6.753 

-z  5X  50.8 

+19.34 

22  23.8 

X7 

0  27  17.78 

%.7tk 

6  40  53.2 

-    5." 

048.7 

17 

0    424.51 

7.«7t 

X43    3.2 

24.59 

22  22.9 

18 

0  25  59.85 

S.757 

6  36  35-2 

16.34 

043.5 

z8 

0    724.98 

7.763 

Z  32  Z2.0 

19.65 

22  22.  z 

19 

0  24  18.24 

4.69t 

62752.1 

17.18 

0  37.8 

X9 

0  xo  36.95 

8.191 

z  Z9  2Z.3 

34-53 

22  2Z.6 

ao 

0  22  Z5.61 

5.506 

6  M  55.3 

$7.44 

0  3Z.9 

20 

0  13  59.87 

8.676 

z   436.0 

99.11 

22  21.2 

2Z 

0  19  55.01 

-6.186 

+558   0.9 

-46.94 

025.6 

2X 

0x733.22 

+  9.100 

-048   0.4 

+43*7« 

22  20.9 

22 

0  17  19.86 

6.717 

5  37  29.4 

55.50 

-019.Z 

22 

0  21  16.52 

9.506 

02938.4 

48.07 

22  20.9 

23 

0  Z4  33.84 

7.091 

5  13  45-8 

6a.93 

0  Z2.4 

23 

025   9.34 

9.89s 

-0  934.6 

51.13 

22  20.9 

24 

0  II  4a77 

7.304 

44718.8 

69.10 

1  0  ft. « 
iftai.s 

24 

029  xi.30 

10.107 

+OZ2     7.4 

56.14 

22  21.2 

25 

0   844.53 

7.S55 

4  18  40»o 

73.90 

23  52.0 

25 

0  33  22.05 

10.637 

03523.7 

60.09 

22  21.5 

26 

0    548.91 

-  7.«5S 

+3  48  22.7 

-77.89 

23  45.2 

26 

0  37  41.30 

+10.975 

-l-z    0  Z0.6 

■f«3.79 

22  22.0 

27 

0   257.53 

7.004 

317    1.6 

7».«3 

23  38.5 

27 

0*42    8.78 

11.314 

z  26  24.5 

67.34 

22  22.7 

28 

0   013.73 

6.684 

2  45  10.5 

79.79 

23  32.1 

28 

0  46  44.29 

IX.644 

X54    2.0 

70.76 

2223.5 

29 

23  57  40.49 

6.188 

2  13  21.9 

79.04 

23  25.8 

29 

0  51  27.64 

11.96ft 

2  22  59.8 

74.03 

22  24.4 

3<> 

23  55  20.37 

5.534 

I  42    6.1 

77.09 

23  19.8 

30 

0  56  X8.71 

11.187 

2  53  X4.6 

77.18 

22  25.4 

31 

23  53  15.52 

-4.6» 

+1  IX  5a3 

-74.06 

23  J4X 

31 

X    X  17.39 

+18.60S 

+32443.3 

-f8o.i9 

22  26.5 

32 

23  51  27.63 

-4.xa3 

+0  42  58.4 

-70.13 

23    8.6 

32 

I    623.62 

+11.917 

+3  57  22.7 

+83.07 

22  27.8 

Day  of  the  Month. 

fd. 

7th. 

Ifth. 

17th 

ttd 

f7th. 

Day  of  the  Month. 

Ist 

eth. 

llth. 

leth. 

fllit 

Mth. 

Semidiameter  .    .    . 
Hot.  Parallax  .    .    . 

309 
8.20 

9.38 

4.12 
10.91 

\   4.78 
J  12.76 

535 

14.17 

•• 

5.60 
14.85 

Semidiameter  . 
Hor.  Parallax  .    .    . 

5|' 

14.61 

519 
X374 

1   •* 

4.7? 
i2.6^ 

4-35 
11.55 

3  97 
10.53 

3.65 
9.66 

Tl 

le  si«B  +  profizod  to  the  hovrljr  change  of  deeUnation  indieatea  thi 
are  decreaiing.    The  sign  —  indicate*  that  north  decUnationt 

U  north  daelinationi  are  increaaing  and  aoath  declin  itiooe 
are  decreaiing  and  aoath  declinatiooa  increaaing. 
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GREENWICH  MEAN  TIME. 

\ 

MAY. 

JUNE. 

a 
O 

5 

Apparent: 
Ascension. 

Var.  of 
R.  A. 
fori 
Hour. 

Appariiat 
DecUnatioiL 

Vir.  sf 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

s 

1 

Ascension. 

Var,of 
R.A. 
fori 

Hoar. 

Apparent 
Decilnatioa. 

Var.  of 

forx 
Hour. 

Noon, 

Meridian 

Pa     age. 

Noon. 

Noon. 

Noon, 

Noon. 

Noon. 

Noon. 

Noon. 

h    m    s 

8 

0             »f 

h    m 

h    m    s 

s 

e               .»■ 

" 

h    m 

I 

I     117.39 

+13.  603 

+  3  24  43.3 

+  80.19 

22  26.5 

X 

4  46  49.90 

+93.510 

+23  20  21.7 

+63.75 

0    8.8 

2 

I    6  23.62 

ia.917 

3  57  22.7 

83.07 

22  27.8 

2 

4  56  14-78 

«3.553 

23  44  34.5 

5F.27 

0x4.3 

3 

I  IX  37.38 

13.330 

431    9.8 

85.83 

22  29.1 

s 

5    5  39-97 

t3.535 

24    6    8.9 

50.56 

0  X9.8 

4 

I  16  58.68 

13.545 

5    6    1:5 

88.46 

22  30.8 

4 

5  15    3.98 

83.456 

24  25    0.2 

43.69 

025.3 

5 

I  22  27.57 

X3.862 

5  4'  54-8 

90.96 

22  32.4 

3 

5  24  25-38 

«3.3X8 

2441    5.6 

36.75 

030.7 

6 

I  28    4.11 

+14.184 

+  6  18  46.5 

+  93.33 

22  34.2 

6 

5  33  42.78 

+23.123 

+24  54  24.x 

+99.80 

0  36.x 

7 

I  33  48.42 

14.5x0 

6  56  33.5 

95.56 

22  36.1* 

7 

5425486 

22.875 

25    4  56.2 

22.89 

041.3 

8 

I  39  40.64 

14.843 

7  35  12.5 

97.66 

22  38.2 

8 

552    0.45 

22.583 

25  12  43.9 

X6.XX 

046.5 

9 

I  45  40.93 

XS.X82 

8  14  40.1 

99.61 

22  40.4 

9 

6    058.47 

a2;246 

25  17  50.7 

9.49 

051.5 

lO 

.   15149.46 

15.531 

8  54  52.6 

101.41 

22  42.7 

16 

6    947-96 

21.873 

25  20  21. 1 

+  3.06 

056.4 

II 

158    6.47 

+15.888 

+  9  35  46.3 

+103.04 

22  45.2 

XI 

6  18  28.08 

+4X.467 

+25  20  20.5 

-  3.09 

I      X.2 

12 

2    4  32.18 

16.256 

10  17  17.2 

X04.50 

22  47.8 

li 

62658.12 

21.033 

25  17  55.0 

8.99 

I      5.7 

13 

2  II    6.84 

16.634 

10  59  20.8 

105.77 

22  50.6 

13 

6  35  17-47 

20.576 

25  13  ".3 

X4.60 

X  10. 1 

14 

2  17  50.70 

17.023 

II  41  52.4 

106.83 

22  53.6 

14 

6  43  25.64 

20.102 

25    6  16.6 

19.91 

I  14.3 

i^ 

2  24  44.02 

17.433 

12  24  46.8 

107.66 

2256.7 

15 

6  51  22.21 

X9.61X 

24  57  x8.o 

84.9a 

X  18.3 

i6 

2  31  47.07 

+17.833 

+13    758.3 

+108.25 

23     0.0 

16 

659    6/85 

+19.108 

+244623.1 

-99.61 

X  22.x 

17 

2  39     O.IO 

18.254 

13  51  20.7 

108.57 

23    3-4 

1:^ 

7    639.29 

18.595 

24  33  39^3 

33.99 

X  25.7 

i8 

2  46  23.34 

18.684 

14  34  47-3 

108.59 

23    7-0 

18 

7  X3  59.33 

18.074 

24  19  X4.1 

38.06 

X  29.1 

19 

2  53  56.97 

x9.rao 

15  18  10.4 

108.28 

23  10.8' 

19 

7  21    6.80 

17.547 

24    3  I5-0 

4X.82 

132.3 

20 

3    I  41.15 

19.56a 

16    I  22.0 

107.62 

23  14.8 

2Q 

728    1.57 

17.0x6 

23  45  49.1 

45.28 

135.3 

21 

3    9  35-95 

+20.005 

+1644  13.0 

+X06.56 

23  18.9 

2i 

7  34  43.55 

+161481 

+2327    3-7 

-48.45 

I  38.0 

22 

3  17  41-37 

20.446 

17  26  33'.7 

105.06 

2J  23.3 

22 

74112.65 

15.943 

23    7    5-8 

51.33 

140.5 

23 

3  25  57-31 

20.881 

18    8  13.7 

X03.16 

23  27.8 

23 

74728.81 

15.403 

22  46    2.1 

53.9a 

X  42.8 

24 

3  34  23.56 

al.304 

1849    1.8 

100.76 

23  32.5 

24 

7  53  31.97 

14.860 

22  23  59.7 

56.25 

144.9 

25 

3  42  59-77 

21.710 

19  28  46.4 

97.86 

23  37.3 

25 

7  59  22.05 

14.313 

22    X    4.4 

58.31 

X46.8 

26 

3  51  45-43 

+22.091 

+20    7  15.3 

+  94.45 

2342.3 

26 

8    458.99 

+=13.765 

+21  37  23-2 

—60.09 

148.5 

27 

4    039-88 

22.441 

2044  16. 1 

90.53 

23  47-4 

27 

8  10  22.72 

X3.212 

2X13    2.4 

61.61 

149.9 

28 

4    942.29 

22.754 

21  19  36.4 

86.  xo 

23  52.6 

28 

8  15  33.14 

X2.655 

2048  8.0 

62.88 

I5I.I 

29 

4  18  51.71 

23.022 

2153    4-1 

81.17 

23  57.9 

29 

8  20  30.14 

12.094 

20  22  46.3 

63.89 

1 52.1 

30 

4  28    6.96 

23.240 

22  24  27.8 

75.75 

30 

8  25  13.60 

11.527 

19  57    3.3 

64.65 

152.9 

31 

4  37  26.81 

+23.404  ,  +22  53  36.8 

+  69.93 

0    3-4 

3^ 

8  29  43.38 

+10.953 

+19  31    5.0 

-65.16 

1 53.4 

32 
Da 

4  46  49.90 

+23.510  1  +23  20  21.7 

+  63.75 

0    8.8 

32 

8  33  59.30 

+10.372 

+19    4  57-4 

-65.4a 

I  53-7 

K  of  the  Month. 

1st. 

1           1 
6th.    11th.   16th 

2l8t   S6th. 

Slst 

Day  of  the  Month. 

6th. 

10th. 

16th 

1 
SOth.   ti 

Ith. 

ioth. 

Set] 
Ho 

aidiameter    . 
p.  Parallax   . 

3.36 

8.91 

3.12    2.91    2.74 
8.26    7.71    7.26 

2.62  1  2 
6.93    6 

54 
73 

2.53 
6.70 

Sen 
Hoi 

aidiameter  .     .     . 
r.  Parallax   .    .    . 

2.59 
6.86 

2.71  1  2.89 
7.191  7-66 

M                       M 

3.13    3 
8.27   8 

39 
99 

3.71 
9.84 

_   1 

NoTS.— The  sign  +-  indie 

ates  north 

dec 

tllnatic 

>ns; 

the  sign  —  indicates  south  declinations. 

- 
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GREENWICH  MEAN  TIME. 

JULY. 

AUGUST. 

1 

4 
g 

s 

"S 

Ascension. 

Var.  of 
R.A. 

fori 
Hour. 

Apparent 
Decfination, 

Var.  of 
Decl. 
forx 
Hour. 

Meridian 
Passage. 

I 

Ascension. 

Var.  of 
R.A. 
forx 
Hour. 

Apparent 
Declination. 

Var.  of 
Decl. 
fori 
Hour. 

Mendian 
Passage. 

Noon. 

Noom. 

NOOH, 

Noom. 

Noon, 

Noon. 

Noon. 

Noon. 

h    m     s 

s 

e         *           n 

» 

h    m 

h    m    s 

s 

•      f      t* 

M 

h    m 

I 

8  29  43.38 

+X0.953 

+19  31      5.0 

-65.  x6 

153-4 

X 

8  38  24.89 

-7.37a 

+13  24  49.0 

+36.05 

23  53-1 

2 

8  33  59.30 

10.37a 

19     457.4 

65.4a 

153.7 

.  a 

8  35  33.23 

7.0XX 

13  39  53-4 

39.33 

23  46.5 

3 

8  38    1. 16 

9.78a 

18  38  46.6 

65.43 

153.8 

3 

8  32  49-43 

6.6x6 

1356    7-1 

41.8a 

23  40.0 

4 

8  41  48.74 

9.18a 

18  12  38.7 

65.19 

153.6 

4 

8  30  16.72 

6.0B9 

14  13  15.7 

43.80 

23  33.8 

5 

8  45  21.80 

8.571 

17  46  39.6 

,64.69 

I  53.2 

5 

82758.15 

5.438 

14  31    4.4 

45.15 

23  27.8 

6 

8  48  40.05 

+  7.948 

+17  20  55.6 

-63.93 

I  52.6 

6 

8  25  56.63 

-4.670 

+14  49  X7.8 

+45.86 

23  22.2 

7 

85143.19 

7.31a 

16  55  33.2 

6a.95 

I  51.7 

7 

8  24  14.83 

3.796 

15    740.6 

45.93 

23  16.9 

8 

8  54  30.90 

6.6G3 

16  30  38.3 

61.67 

X50.5 

8 

82255.15 

a.8a9 

15  25  57-5 

45.38 

23  12.0 

9 

857    2.83 

5.996 

16    6  17.3 

60.07 

I  49.1 

9 

8  21  59.67 

1.78X 

15  43  53.7 

44.31 

23    7-6 

lO 

8  59  18.60 

5.315 

15  42  37.4 

58.ta 

147.4 

xo 

821  30.13 

-0.669 

x6    I  X4.8 

43.45 

23    3-6 

II 

9    I  17-85 

+  4.6x9 

+15  19  45-1 

-56.09 

145.4 

XX 

8  21  27.98 

+  0.497 

+16  17  46.7 

+40.  xa 

23    o.x 

12 

9    3    0.18 

3.906 

14  57  47.2 

53.66 

X  43.x 

12 

8  21  54.32 

1.703 

16  33  16.0 

37.34 

22  57.1 

13 

9    425.20 

3.177 

14  36  50.9 

50.97 

I  4a6 

X3 

8  22  49.94 

3.935 

x6  47  29.7 

S3.83 

22  54.6 

14 

9    532.54 

a.433 

14  17    3.1 

47.96 

137.8 

14 

8  24  15.31 

4.X80 

17    0x5.4 

39.90 

22  52.5 

15 

9    6  21.87 

X.676 

13  58  31.2 

44.65 

134.6 

15 

8  26  10.62 

5.438 

17  II  21.0 

35t49 

22  51.0 

i6 

9    652.89 

+  0.907 

+13  41  22.2 

-41.04 

I  31.2 

x6 

8  28  35.78 

+  6.667 

+17  20  35.x 

+30,60 

22  49.9 

17 

9    7    5.35 

+  0.130 

13  25  43.5 

37.14 

127.4 

17 

8  31  30.42 

7.884 

17  27  46.7 

15.39 

22  49-3 

i8 

9    6  59.10 

—  0.65a 

13  II  42.0 

33.94 

123.4 

18 
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7-57 

Note.— The  sign  -f-  indicates  nortl 

a  declinationa ; 

the  aicn  —  indlcatea  aouth  declinations. 
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GREENWICH  MEAN  TIME. 
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20 

7  42  21.07 

Z.866 

21     951.9 

86.85 

149.1 

2X 

6  58  21.97 

+  7.905 

+26    6    X.2 

~iC8x 

5    3.6 

2X 

74131.17 

-«.a9x 

+2059     9.4 

-86.68 

144.3 

22 

7    X  29.32 

7.704 

2559   7.0 

17.71 

3    2.7 

22 

7  40  31.11 

«.7xa 

20  48  31.4 

86.49 

139.4 

33 

7    431.75 

7.496 

25  51  51.5 

18.58 

3    1.8 

23 

7  39  21.OX 

3.xa7 

20  37  58.3 

86.87 

1  34-3 

24 

7    729.09 

7.S80 

25  44  15.7 

19.41 

3    0.8 

24 

738    1.05 

S.534 

20  27  30.7 

86u)3 

X  29.0 

25 

7  xo  21.15 

7.056 

25  36  20.4 

M.Z9 

259.8 

25 

7  36  31-45 

3.9^9 

20  17     9.1 

«5.77 

123.5 

26 

713    7.76 

+  6.8*4 

+2528   6.8 

-ao*94 

258.6 

26 

7  34  52-51 

-^.3x1 

+20    6  54.0 

-23.48 

1  17.9 

27 

7  15  48.72 

6.584 

25  19  35-5 

3Z.6S 

2  57-3 

27 

7  33    4-57 

4.677 

X9  56  46.1 

85.17 

X  12*2 

28 

7  18  23.81 

6.337 

25  10  47.7 

a*.  3* 

2  55-9 

28 

731    8.09 

5.0*3 

19  46  45.8 

24.84 

X    6.3 

29 

7  20  52.85 

6.081 

25    144-3 

3S.95 

2  54-5 

29 

729   3.55 

5.346 

19  36  53.7 

24.48 

I     0.3 

30 

7  23  15.60 

5.8U 

24  52  26.4 

33.54 

252.9 

30 

7  26  51.56 

5.644 

19  27  10.5 

34.10 

054.2 

3X 

7  25  31.85 

+  5.538 

+24  4a  54.9 

-«4^ 

2  5X.2 

31 

7  24  32.74 

-5.9x3 

+X9  17  36.9 

-33.69 

048.0 

32 

7  27  41.37 

+  5.t53 

+«4  33  10.9 

-44.58 

249.4 

32 

722    7.85 

-6.130 

+19    8  X3.8 

-23.24 

041.7 

Day  of  eke  Month. 

1st. 

M. 

11th. 

leth. 

flat 

MdL 

tlst 

Day  of  the  Month. 

I 
6«i.  iMth. 

16th 

Mth. 

fSth. 

ioth. 

Set 
Ho 

r.  Parallax  , 

12.31 
12.75 

13.07 
13.32 

13.91 
14.40 

14.8: 

15-3C 

m 

'  15.95 
M65I 

17.17 

17-78 

X8.56 

19.21 

Set 
Ho 

Bidtameter  . 
r,  Pterallas   , 

^     . 

20.09 

20.81 

•* 
21.79 
22.56 

23.6< 
244- 

m 

525.45 
226.35 

s 

M5 

Li  I 

28.54 
2955 

tfoTb— Tbe  iipi  +  Indicneea  nortl 

3  decLinatlooi ; 

the  tigd  -  ind 

1 
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GREENWICH  MEAN  TIME. 

JULY, 

AUGUST. 

4 
§ 

a 

■s 
5 

AKenaion. 

Var.  of 
R.A. 
fori 

Hour. 

Appareat 
Decunatioo. 

Vara! 

Deck. 
fort 
Hour. 

Meridian 
Passage. 

4 

■s 
1 

Aecensioa. 

Var.  or 
ILA. 
lor  z 
Hour. 

Apparent 
Declination. 

Var.  of 

for  I 

Hour. 

Meridian 
Passage. 

No0n. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h    m     8 

8 

e        »          w 

^ 

h    m 

h    m     8 

8 

9      »      t 

M 

h    m 

X 

7  24  32^74 

-5.913 

+19  17  36.9 

-«3.69 

048.0 

X 

6  31  38.69 

40.951 

+x6  59  54.9 

+3.34 

2X  49.9 

2 

722    7.85 

6.  ISO 

19    8  13.8 

«3.a4 

04X.7 

2 

632    6.X2 

1.33* 

17    X  22.6 

S.95 

2X  46.6 

3 

7  19  37-66 

••353 

18  59    X.8 

a«.75 

035.3 

3 

6  32  42.60 

1.705 

X7    3    40 

4.50 

2x43-4 

4 

717    3-05 

A519 

18  50    2.1 

ss.« 

028.8 

4 

6  33  27.92 

2.009 

17   457.3 

4.97 

21  40.3 

5 

7  14  24.94 

6.644 

18  4X  X5.4 

«.«5 

0  22.2 

5 

6  34  21.85 

a.4«3 

17    7    1.4 

5.36 

21  37.4 

6 

71x44.28 

-6.730 

+x8  32  42.9 

-«i.04 

0  X5.6 

6 

63524.19 

+a-768 

+X7    9x4.3 

+5.69 

2X  34.6 

7 

7    9    2.04 

6.775 

18  24  25.7 

ao.3» 

0    9wO 

7 

6  36  3469 

3.XO4 

17  "  34.4 

5.96 

2X  32.0 

8 

7    619.24 

6,776 

18  16  24.9 

19.67 

<    •     t.4 
\  n    58.8 

8 

^3753.14 

3.430 

X7I4    0.3 

6. 17 

2X  29.5 

9 

7    3  3^-93 

6.735 

x8    841.8 

Z8.9X 

2349.2 

9 

6  39  xg.30 

3.747 

X7  x6  30.3 

6.3X 

2X  27.x 

xo 

7    056.XO 

6.65Y 

18    X  X7.7 

18.10 

23  42.6 

xo 

d  40  52.95 

4.054 

X7X9   2.7 

6.38 

21  24.8 

XI 

6  58  17.71 

-«.53i 

+17  54  13.7 

-17.34 

2336.x 

XX 

6  42  33.86 

+«.35« 

+X7  2X  36.0 

-M.39 

2X  22.7 

12 

6  55  42.75 

6.368 

17  47  30.8 

r6.33 

23  29.7 

X2 

6  44  2x.8o 

4.640 

X7  24    8.8 

6-33 

2X  20.6 

13 

6  53  I2v2I 

6.167 

17  41  IO-3 

^5.38 

23  23.4 

J3 

6  46  16.54 

4.9x9 

17  26  39.5 

6^1 

2X  18.7 

M 

6  50  46*93 

5.999 

17  35  13. 1 

14.39 

23  17. 1 

t4 

6  48  X7.86 

5.X88 

X7  29    6.6 

8.04 

2X   X6.9 

15 

6  48  27.75 

S.6te 

17  29  40.2 

X3.33 

23  II.O 

X3 

65025.52 

S.448 

X7  3x  28.9 

5.8r 

21  15.X 

i6 

6  46  X5.38 

-5-361 

+17  24  32.5 

-M.a9 

23  5.0 

16 

6  52  39- 30 

+5.698 

+X7  33  44.8 

+5.5a 

2X  X3.5 

»7 

644x0.52 

5-037 

17  X9  50.6 

xi.ai 

22  59.x 

17 

6  54  5».99 

5.939 

17  35  53.0 

5.17 

2X  X2.0 

i8 

642x3.71 

4.690 

17  15  35.0 

lOrXO 

2253.4 

x8 

6  57  24.36 

6.X7X 

17  37  52.4 

4.77 

2X  X0.6 

19 

6  40  25^49 

4.3«3 

X7  XI  46.0 

8.98 

2^47.8 

»9 

65955.19 

6.995 

17  39  4X.6 

4.3a 

2X     9.2 

2o 

6  38  46.27 

3.941 

17    823.7 

7-^7 

22  42.4 

20 

7    23X.27 

6.G10 

17  4X  X9.5 

5.83 

2X     8.0 

21 

6  37  X6.3I9 

-3.546 

+X7    5  28.2 

•6.7* 

22  371 

2X 

7   512.40 

■W.8X6 

+X7  42  45.6 

+3.a9 

2X    6.8 

22 

6  35  56.X2 

3.  MI 

17    259.1 

5.66 

2232.0 

22 

7    758.38 

7.0x4 

17  43  37.2 

S.7X 

21    5-7 

23 

^3445*65 

a.73o 

17    056.3 

4.58 

2227.1 

23 

7  xo  49.03 

7.aH 

17  44  54.8 

2.08 

2X     4.7 

24 

6  33  45'" 

i«.3i3 

x6  59  X9.1 

J.53 

2222.3 

24 

7  13  44.14 

7.387 

17  45  37.0 

r*4X 

21      3.7 

25 

6  32  54.62 

X.895 

1658    7.0 

«.5t 

22x7.7 

25 

7  16  43.56 

7.56t 

X746    2.6 

+Ok7x 

2X     2.8 

a6 

^32x4.15 

-x.47» 

+16  57  18.9 

-  i.5» 

22  X3.2 

26 

71947.10 

+7.730 

+X7  46  X0.8 

—0.03 

2X      X.9 

27 

^3x43.69 

i.o6t 

16  56  54.1 

-0.57 

22    8.9 

27 

7  22  54.60 

7.89a 

X746   0.8 

0.8X 

2X      X.X 

28 

6  3X  23.23 

0.647 

16  56  5X.2 

4-0^33 

22     4.8 

28 

726    5.90 

8.047 

17  45  31.7 

x.6s 

2X     0.4 

29 

631  X2.63 

-o.a3» 

1657   9.2 

1.17 

22     0.8 

29 

7  29  20.85 

8.X96 

17  44  42.8 

S.46 

2059.8 

30 

6  31  11.77 

-H>.i65 

x6  37  46.8 

1.95 

2X  57.0 

30 

7  32  39*30 

8.339 

17  43  33.1 

3.3s 

2059.2 

31 

6  31  20.52 

-hX56, 

+t6  5$  42.5 

+  jr.«7  '  2X  53.4 

3» 

736    1.09 

+8.476 

+X742     2.x 

-4*04 

2058.7 

32 

6  3X  38.69 

+0.95' 

+16  59  54.9 

+  3-34  '  2X  49.9 

32 

73926.XX 

+8.607 

+1740     9.0 

-5.X8 

2058.3 

Ds7  of  Che  Month. 

6th. 

Mth. 

l«th 

.   fl^th.|flfth. 

ttth. 

Day  of  the  Month. 

4(h. 

m 
22.  X9 
22.97 

flh. 

m 
20.31 
2X.23 

14th. 

•» 
X8.9: 
19.6^ 

ttth.  Mth. 

nth. 

Semidiameter  .    .    . 
Hor.  Parallax  .    .    . 

29.33 
30.37 

29.41 
30.45 

/ 

28.6< 
29.7 

I*      \     t 

I  28.39I26.67 

1 

23.98 
24.82 

Semidiameter .    .    . 
Hot.  Parallax  .    .    . 

f*             m 

r  17.59 16.36 
( 18.21 16.94 

m 
15.28 
15.81 

Th 

e  sign  +  prefiz4 
arodaerea 

kl  10  tfM  hovlf  ihaage  of  dMliiMtioa  iadicatM  thi 
unc    The  sign  {-  indicates  that  north  declination 

II  north  docllaa 
1  are  decreasin 

g  and  soath  declinations 

tooth  declinations 
increasing. 

> 


228 


VENUS,  1900. 


GREENWICH  MEAN  TIME. 

SEPTEMBER. 

OCTOBER. 

1 

1 

Apg.^ent 
Atcenaioo. 

Var.  of 

It  A. 
fori 
Honr. 

Declination. 

Var.  of 

Dec]. 
fori 
Honr. 

Meridian 
Passage. 

i 
5 

Ascension.        gJJ 

Decimal 

nt 
ion. 

Var.  of 
Decl. 
fori 
Honr. 

Meridian 
Passage. 

NP0m. 

Neon. 

Ncom, 

Neon. 

Noon. 

Noon. 

Neon 

Noon. 

h   m      8 

a 

•      »        n 

m 

h    m 

h   m      s 

s 

e       t         m 

m 

h    m 

z 

7  39  26.11 

+  8.607 

+X7  40    9.0 

-5.18 

20  58.3 

I 

9  37  57.31 
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2 
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6.14 
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2 
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3 
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7.13 

2057-4 

3 
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4 
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8.K» 
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8.14 
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4 
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48.09 
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5 
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9.081 
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5 
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6 
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— io.aa 
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6 
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7 
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20  56.3 

7 

10    333.16 

10.7x5 
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45.« 

21      X.2 

8 
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9.384 
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11.39 

20  56.x 

8 

10    7  50.50 
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9 
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13.50 
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9 
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10.74a 
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lO 
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^55-9 

10 
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+16  58  55.6 
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12 

8  19  58.89 
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20  55.8 

12 

xo  25    2.86 

10.776 
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50.04 

21      3.0 

13 

8  23  53.38 

9.807 

16  45  24.3 

18.06 

20  55.8 

13 

xo  29  21.60 

10.786 

9  43  17-3 

50.95 

2X      3.3 

M 

8  27  49.65 

9.879 

16  37  57.1 

19.23 

20  55.8 

14 

xo  33  40.57 

10.795 

9  22  43.8 

51.84 

2X     3-7 

»5 

8  31  47.61 

9.948 

16  30    1.8 

•0.39 

20  55.8 

15 

10  37  59.75 

I0.8Q3 

9    149.2 

58.71 

21     4.1 

i6 

8  35  47-16 

+XO.OZ3 

+16  21  38.4 

-^1.56 

20  55.9 

16 

xo  42  X9.X2 

+10.8x1 

+  84034.1 

-53.55 

21     4.5 

17 

8  39  48.21 

10.074 

16  12  46.9 

M-73 

20  56.0 

17 

xo  46  38.67 

xo.8x8 

8  x8  59.x 

54-37 

21    4-9 

z8 

8  43  50.68 

10.131 

16     3  27.2 

83.91 

20  56. 1 

x8 

xo  50  58.40 

XO.835 

7  57    4-8 

55.16 

21      5.2 

19 

8  47  54-48 

10.185 

15  53  39.1 

85.09 

20  56.3 

19 

xo  55  18.28 

XO.833 

7  34  51-7 

55.93 

21      5.6 

20 

8  51  59.52 

10.235 

15  43  22.8 

.6.87 

2056.5 

20 

xo  59  38.32 

XO.838 

7  X2  20.4 

56.68 

21     6.0 

2X 

856    5-73 

+io.i8a 

4-15  32  38.3 

-a7.44 

20  56.6 

21 

XX    358.50 

+XO.844 

+  6  49  31.5 

-S7.40 

2X     6.4 

22 

9    013.04 

10.396 

15  21  25.7 

S8.61 

2056.8 

22 

XX    8  X8.83 

10.850 

6  26  25.6 

58.09 

21     6.8 

23 

9    421.37 

10.367 

15    945.0 

39.78 

20  57.0 

23 

XI  X2  39.30 

xa856 

6    3    3-4 

58.76 

21     7.2 

24 

9    830.65 

10.40S 

14  57  36-3 

30.94 

20  57-3 

24 

XX  x6  59.9X 

xo.86a 

5  39  25.5 

59.40 

2X      7.6 

25 

9  12  40.82 

XO.441 

14  44  59-8 

38.10 

20  57-5 

25 

XX  2X  20.68 

XO.868 

5  15  32.4 

60.08 

21     8.0 

26 

9  1651.82 

+10.474 

+14  31  55-6 

-33.a5' 

20  57-7 

26 

XX  25  41.60 

+10.875 

+  4  51  24.8 

-60.61 

21     8.4 

27 

9  2X    3.59 

10.505 

X4  x8  24.x 

34.39 

20  58.0 

27 

XX  30    2.68 

XO.883 

427    3-3 

61.17 

21     8.8 

28 

9  25  16.07 

10.534 

14    425.x 

35.5a 

20  58.3 

28 

11  34  23.93 

10.  889 

4    2  28.6 

61.71 

21     9.3 

29 

9  29  29.22 

10.561 

13  49  59-1 

36.64 

2058.6 

29 

11  38  45-35 

10.897 

3  37  41.3 

68.83 

2X    9-7 

30 

9  33  42.98 

10.585 

1335    6.2 

37.75 

20  58.9 

30 

XI  43    6.97 

10.905 

3  12  42.x 

68.78 

21  XO.X 

31 

9  37  57.31 

+10.608 

+13  X9  46.8 

-38.86 

2059.1 

31 

II  47  28.79 

+10.914 

+  2  47  31.5 

-63.17 

21  XO.5 

32 

942  12.17 

+10.609 

+X3    4    1-0 

-39.95 

2059.5 

32 

IX  51  50^84 

+10.984 

+  2  22  X0.4 

-63.60 

21  XX.O 

Day  of  the  Month. 

8d. 

8th. 

Itch 

.  18th. 

SSd. 

tSth. 

Day  of  the  Month. 

Sd. 

8th. 

18th 

.   18th. 

«Sd. 

98th. 

Semidiameter  .    .    . 
Hor.  Parallax  .    .    . 

n 

14.31 
X4.82 

13.45 
13.97 

I2.6< 

131 

^X2.00 

3  12.43 

11.40 
11.79 

10.84 
11.23 

Semidiameter  .    .     . 
Hor.  Parallax  .    .    • 

10.35 

10.72 

990 
10.26 

9.50 
983 

n 

913 
9.4s 

8.79 
9.10 

ft 

8.48 
8.78 

NoT&— The  sign  +  indie 

ates  north  declinations; 

the  sign  —  indicates  south  declinations. 
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GREENWICH  MEAN  TIME. 

NOVKMBER. 

DECKiiBER, 

B 
O 

1 

&i«e«aloa. 

V«i.  of 
K.A. 

lor  1 
1    H  our. 

Apparent 
DccUosttioi^ 

Var.  of 
DecL 
fori 

Hoar. 

MeHdian 
Parage. 
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a 

>> 

It 

Aaceaiion. 

Var.  of 
R  A. 
fori 
Hour 

Appareat 
DecllnstJon- 

Var.  of 
Oecl 
fori 

Haur, 

MeridUQ 
Parage. 

JV««, 

JVivm. 

AW*. 

JWUM, 

A^AFH. 

JV^rtw. 

Ntm,. 

Natm. 

h   m     8 

8 
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18  20.x 

23 

x6  13  41.49 

1.7x6 

20  21  57.8 

4.«5 

20     1.5 

23 

16  30  55.01 

X.OX3 

21    0  25.9 

X.98 

18  16.6 

24 

16  14  22.45 

1.698 

20  23  39.0 

4.X8 

1958.3 

24 

16  31  18.99 

0.985 

21    I  12.6 

X.9X 

x8  13.0 

25 

16  15    2.98 

X.680 

20  25  18.4 

4." 

19  55-0 

25 

x6  31  42.30 

0.957 

21    X57.6 

X.84 

x8    9.5 

26 

16  15  43.06 

+1.66X 

—20  26  56.0 

-4.03 

19  51.7 

26 

1632    4.92 

+0.938 

-21     2  41.0 

-X.77 

18    5.9 

27 

16  16  22.70 

1.643 

20  28  31.8 

S.95 

19  48.4 

27 

16  32  26.85 

0.900 

21     3  22.7 

X.70 

x8    2.3 

28 

16  17    1.89 

xUSas 

20  30    5.8 

3.88 

19  45-1 

28  1  16  32  48.09 

0.87X 

21     4     2.7 

1,63 

1758.7 

29 

16  17  40.61 

x.6a4 

20  31  37.9 

S.8x 

19  41.8 

29  :  z6  33    8.64 

0.843        2X     4  4X.I 

X.57 

17  55.1 

30 

16  18  x8.86 

1.584 

20  33    8.2 

3.73 

19  38.5 

30    16  33  28.49 

0.8X3 

21     5  17.9 

1.50 

175X-5 

31 

16  18  56.63 

+1.564 

-20  34  36.7 

-3.66 

19  35.2 

31 

16  33  47-62 

+0.763 

-21     553.0 

-X.43 

17  47-8 

32 

16  19  33.91 

+«.545 

-2036    3.4 

-3.58 

19  31.9 

32 

16  34    6.03 

+o.75a 

-21    6  26.5 

-x.36 

17  44.2 

Day  of  the  Month. 

«d. 

10th. 

18th. 

Mth.' 

Day  of  the  Month. 

8d. 

11th. 

l^th. 

27th. 

Semidiameter 
Horizontal  Paral 

lax   !    ! 

154 
1-5 

M 
157 

1.6 

16.0 
X.6 

16.3 
1.6 

Semidiameter     .     .    .    . 
Horizontal  Parallax   .     . 

16.6 
1.6 

16.9 
1.6 

173 
1.6 

17.8 
17 
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GREENWICH  MEAN  TIME.                                                  1 

MARCH. 

APRIL. 

1 

•s 

1 

Ascension. 

Vsr.  Df 
R.A. 
fori 

Hoar. 

Apparent 

Ded. 
for  I 
Hoar. 

Meridian 
Passage. 

1 
t 

^^gr 

Var.  0! 
R.  A. 
for  I 
Hour. 

Apparent 
Declination. 

Var.  of 

fori 
Hoar. 

Meridian 
Passage. 

AToMt. 

No<m, 

Ar«M. 

AtfM. 

N0^ 

AToMt. 

Ar«M. 

N99m, 

h   m      8 

s 

0          '              M 

m 

h    m 

h   m      8 

s 

0       »          n 

n 

h    m 

I 

1633    8.64 

+o.84« 

-21     44I.I 

-X.57 

17  55.1 

I 

i6  37  33.13 

-o-xsa 

—21  II  22.8 

+0.46 

15  57.3 

2 

16  33  28.49 

0.814 

21      5  17.9 

1.50 

17  51.5 

2 

16  37  29.07 

0.X86 

21  II  II.I 

0.53 

15  53.3 

3 

16  33  47.62 

0.78a 

21      553.0 

X.43 

17  47.8 

3 

16  37  24.21 

o.ax9 

21  10  57.9 

0.56 

15  49.3 

4 

i6  34    6.03 

0.75a 

21     626.5 

1.36 

1744.2 

4 

16  37  18.56 

0.353 

21  10  43.2 

0.65 

15  45.3 

5 

16  34  23.72 

o-Tsa 

21    6  58.4 

x.a9 

17  40.6 

5 

1637  12.12 

0.385 

21  10  27.0 

O.7X 

15  41.2 

6 

l6  34  40.68 

4<».69e 

-21      7  28.6 

-X.M 

1736.9 

6 

X637    4.90 

-0.317 

-21  XO     9.3 

+0.77 

15  37.2 

7 

x6  34  56.91 

o.fi6x 

21     757.2 

x.x6 

17  33.3 

7 

x6  36  56.89 

0.350 

21     950.1 

0.83 

15  33.1 

8 

x6  35  12.41 

0.630 

21    8  24.2 

X.09 

17  29.6 

8 

16  36  48.10 

0.3B3 

21     929.5 

0.89 

1529.0 

9 

163527.16 

0.599 

21    8  49.6 

X.05 

17  25.9 

9 

16  36  38.54 

0.414 

21    9   7.4 

0.95 

15  24.9 

lO 

16  35  41.16 

0.5168 

21     9134 

0.97 

17  22.2 

10 

16  36  28.22 

0.446 

21     843.9 

X.OI 

15  20.8 

II 

16  35  54-42 

+0.537 

-21     935.6 

—0.90 

1718.5 

II 

l6  36  17.14 

-0.478 

—21    8  18.9 

+X.07 

15  16.7 

12 

16  36    6.92 

0.505 

21     956.3 

0.8s 

17  14.7 

12 

1636    5.31 

0.509 

21     752.4 

X.X3 

1512.5 

13 

16  36  18.66 

0.473 

21  10  15.4 

0.76 

17  II.O 

13 

x6  35  52.73 

0.540 

21     724.5 

X.X9 

15    8.4 

M 

t6  36  2964 

0.44a 

21  10  32.9 

17    7.2 

14 

16  35  39.41 

0.571 

21     655.2 

X.35 

15    4.2 

J5 

16  36  39.86 

0.410 

21  10  48.8 

0.63 

17    3.4 

15 

16  35  25.36 

0.60X 

21     624.4 

1.31 

15    ao 

i6 

16  36  49.31 

+0.376 

-21  II     3.2 

-0.57 

16  59.6 

16 

x6  35  10.58 

-t>.63i 

-21     5  52.2 

+I.S7 

14  55.9 

17 

16  36  57.98 

0.346 

21  II  16.0 

0.50 

1655.8 

17 

x6  34  55.07 

0.66X 

21     5  18.6 

X.43 

14  51.7 

i8 

1637    5.87 

0.313 

21  II  27.2 

0.43 

16  52.0 

x8 

16  34  38.85 

0.690 

21     443.6 

X.49 

14  47.5 

19 

16  37  12.99 

caBo 

21  II  36.8 

0.37 

16  48.2 

19 

16  34  21.94 

0.7x9 

21     4     7.2 

1.55 

14  43.2 

20 

16  37  19.33 

o.a47 

21  11  44.9 

0.30 

16  44.4 

20 

1634    4.34 

0.748 

21     329.3 

x.6x 

14  39.0 

21 

16  37  24.87 

+0.214 

-21  II  51.5 

~o.«4 

x6  40.6 

21 

16  33  46.03 

-0.777 

-21     2  50.2 

+X.66 

1434.8 

22 

16  37  29.62 

0.18X 

21  II  56.5 

0.X8 

x6  36.7 

22 

16  33  27.05 

0.805 

21     2     9.7 

x.7« 

14  30.5 

23 

J6  37  33.58 

0.X48 

21  12     0.0 

O.XX 

16  32.8 

23 

1633    7.42 

0.83a 

21      X  27.8 

1.78 

14  26.2 

24 

16  37  36.74 

0.XX5 

21  12     2.0 

-ao5 

z6  28.9 

24 

16  32  47.14 

0.859 

21     044.5 

X.83 

14  22.0 

25 

16373910 

0.063 

21  12     2.4 

+aox 

x6  25.0 

25 

x6  32  26.21 

0.886 

2Q  59  59.9 

2.89 

14  17.7 

26 

16  37  40.66 

+0.049 

—21  12     1.3 

+ao6 

z6  21.1 

26 

1632    4.65 

-0.9x8 

-20  59  14.0 

+1.95 

14  13.4 

27 

16  37  41.42 

+0.0x6 

21  II  58.7 

O.X4 

16  17.2 

27 

16  31  42.46 

0.937 

20  58  26.8 

8.00 

14    9.1 

28 

16  37  41.37 

-0.0x7 

21  II  54.6 

O.fl0 

x6  13.2 

28 

x6  31  19.66 

0.96a 

20  57  38.2 

a.05 

14    4.8 

29 

16  37  40.52 

0.0SX 

21  II  48.9 

o.a7 

x6   9.3 

29 

16  30  56.28 

0.986 

20  56  48.4 

t.xo 

14    0.5 

30 

t6  37  38.86 

0.064 

21  II  41.7 

0.3S 

x6    5.3 

30 

16  30  32.33 

X.009 

20  55  57.4 

t.x5 

13  56.1 

31 

16  37  36.40 

-0.1x8 

-21  II  33.0 

+0.9& 

16    1.3 

31 

16  30   7.83 

— x.oga 

-2055    5.2 

+a.ao 

13  51.8 

32 

x6  37  33.13 

--0.15a 

—21  II  22.8 

+0.46 

15  57-3 

32 

x6  29  42.80 

-1.054 

-20  54  1 1.7 

+8.35 

13  47-5 

Day  of  the  Month. 

7th. 

16th. 

tSd. 

tlst 

Dayofth 

e  Month. 

8th. 

16th. 

84th. 

Semidiameter     .... 
Horizontal  Parallax   .    . 

18.2 
1.7 

1.8 

19.I 
1.8 

m 
19.5 

1.8 

Sai 

Ho 

nidiameter  . 
rizontal  Para 

Jl'ax'    !    !    !    ! 

20.1 
1.9 

20.5 
1.9 

20.9 
2.0 

The  tign  -)-  prefixed  to  the  hourly  change  of  declination  indicates  th 

1     „-^  ^.„-_„^^.^.^ 

at  north  declina 
B  Ate  decte&ftiuf 

tions  are  increasing  and  south  declinationa 
'  und  south  declinations  increasuigi 
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GREENWICH  MEAN  TIME. 

HAT. 

JUNE. 

4 
3 

Aieeiwioa. 

fLA. 
fort 
Hour. 

App^rem 
DeclinatioA. 

Varol 
Dtxl 
fori 

Hour. 

Meridian 

4 
g 

1 

Aseensioa. 

Var.  ot  ' 
R.  A.          Apparc 
fori        Dtoclmat 
Hour. 

ion. 

DecL 
fori 
Hour. 

I 

Meridiu 
Pa3M«c 

1 

NO0H, 

JVmw. 

Koom, 

Akw». 

£f09H, 

Noon. 

A«M. 

A^Mf. 

!     h   m     8 

8 

0     t      i» 

m 

h    m 

h   m     a 

• 

0     »      • 

I» 

h    m 

I  I  l6  30    7.83 

— IrfOJf 

-2055    5.2 

4^90 

13  5X-8 

I 

»6  14  36.35 

-I.3S3 

—202050.7 

•f3.04 

1134.4 

2  1   X0  29  42.80 

X.O54 

2054x1.7 

«.«5 

13  47.5 

2 

1614    4.41 

1.3* 

20  19  37.7 

S.04 

1129^9 

3  >  x6  29  17.24 

»-073 

20  53  17. 1 

a.30 

13  43-1 

3 

16  13  32.62 

x.3ta 

20  18  24.8 

3.03 

11  25.5 

4 

162851.18 

1.096 

20  52  21.4 

«.S5 

1338-7 

4 

16  13    0.97 

x-315 

20  17  12.1 

3.03 

11  21.0 

3 

10  28  24.64 

1.1x6 

20  5t  24.6 

S.40 

IJ34-3 

5 

\6  12  29.50 

1.307 

20  15  39.7 

J.OX 

11  16.6 

6 

16  27  37.63 

-f.135 

-20  50  26.6 

+•.44 

1330.0 

6 

16  11  58.22 

-i.a|B 

-20 14  47.7 

+3.00 

11  12.1 

7 

162730.17 

1.133 

20  49  27.6 

S.49 

1325.6 

7 

1611  27.15 

i.aB9 

201336.0 

•.96 

11    7.7 

8 

16  27    2.28 

1.170 

20  48  27.6 

1.53 

13  21.2 

8 

16  10  56.32 

x.a79 

20  12  24.7 

3.96 

11    3.2 

9 

16  26  33.99 

1.1^; 

20  47  26.5 

t.57 

1316.7 

9 

x6  10  25.75 

i.a0B 

20  11  14.0 

fc94 

1058.8 

xo 

16  26    5.31 

1.J03 

20  46  24.4 

S.6X 

13  X2.3 

xo 

16   955.46 

1.336 

20  10    3.9 

3.9X 

1054.4 

II 

16  25  36.26 

— i.aiS 

-20  45  2X.4 

•H.65 

iJ   7-9 

11 

16   925.48 

-i.a»3 

-20    854.4 

-Hk88 

1049.9 

12 

1625    6.85 

i.a33 

20  44  17.5 

S.68 

J3    3.5 

12 

16    8  55.80 

1.319 

20    745.5 

«.S5 

w  45.5 

13 

162437-" 

1.445 

20  43  12.7 

fcT* 

1259.1 

tj 

16    826.46 

1.3X3 

20    637.4 

3.83 

X041.1 

14 

X624    7.06 

x.ajS 

20  42    7.0 

a-75 

1254^ 

M 

lA    757.47 

1.300 

20     5  30.1 

a.79 

1036.7 

15 

x6  23  36.71 

X.J170 

20  41    0.5 

a.78 

12  50.2 

«5 

lA   726.85 

S.X84 

20     4  23.6 

••75 

10  32.3 

x6 

16  23    6.09 

-x.aSx 

-20  39  53.3 

■huSi 

12  45.8 

16 

16   7    0.61 

-X.X68 

-20    3  18.0 

+*7« 

xo  27.9 

17 

x6  22  35.22 

i.a9x 

20  38  45.4 

^ 

12  41.3 

17 

16   632.78 

1.X5X 

20   a  X3.4 

•.67 

X023.5 

18 

1622    4.12 

1.300 

20  37  36.8 

a.»7 

1236.9 

18 

16   6    5.37 

1.133 

20   1   9.9 

3.63 

xo  19^1 

19 

16  21  33.80 

x.306 

20  36  27.5 

a.90 

12  32-4 

X9 

16    538.40 

1.114 

20  0  7.4 

t.5« 

10 14.7 

20 

x6  21    x.29 

X.316 

20  35  17.6 

3.93 

1228.0 

20 

16    511.88 

X.093 

1959  6.1 

3.53 

\o  ia4 

21 

x6  20  29^61 

-|.3«3 

-2034    7.2 

•♦*95 

12  23.5 

21 

16   445.84 

-1.073 

-19  58   6.0 

■Hfc48 

10   6wO 

22 

16  19  57-78 

i.3a9 

20  32  56.2 

«.97 

12  19.0 

22 

16   4  20.29 

X.034 

1957   7.1 

t.43 

10    1.7 

23 

x6  19  25.82 

1.334 

20  31  44.7 

1.99 

12  14.6 

23 

16    355.25 

I.Q3SI 

1956  9.4 

t.38 

957.3 

24 

16  x8  53.76 

1.337 

20  30  3*2.9 

>0O 

12  10.1 

24 

x6    33073 

x.oxd 

I9  55»3.i 

a.33 

953.0 

25 

x6  x8  21.62 

f.340 

20  29  20.8 

3.0X 

12    5.6 

»5 

r6    3    6^75 

0.887 

19  54  18.3 

t.36 

948.7 

26 

x6  17  49.42 

-t.34« 

-20  98    8.4 

-H-ot 

12     1.2 

26 

16    24J.32 

-0.96s 

-19  53  25-0 

■Hfcxj 

944.4 

27 

x6  17  17.19 

t.3«3 

20  26  55.7 

3.03 

1156.7 

27 

16    2  20.46 

e.939 

19  52  3J.I 

3.13 

940.1 

28 

x6  x6  44.95 

1-343 

20  25  42.9 

3.04 

11  52.2 

28 

16    1  58.18 

0.9x5 

19  51  4»-8 

3.06 

935.8 

29 

x6  16  12.72 

l.S4a 

20  24  29.9 

3.04 

11  47.8 

29 

16    1  36.50 

e.890 

195054.2 

X.99 

931.5 

30 

16  X5  40.53 

1.340 

20  23  16.8 

S.05 

11  43.3 

3© 

16    115.43 

e.86« 

1950    7.2 

X.93 

927.2 

3J 

x6  15    8.40 

-X.337 

-2022    3-7 

+3.05 

11  38^ 

31 

16    054.99 

-o.83« 

-19  49  21.8 

+X.85 

922.9 

3a 

x6  14  36.35 

-1.333 

-20  20  50.7 

+3.<H 

"34-4 

32 

x6    0  35.18 

-0.8x3 

-19  48  38.2 

4-1.78 

9x8.7 

Day  «f  the  Hontii, 

ScL 

imu 

lIHb. 

aotk. 

DAf  of  Hie  Month. 

Id. 

lldt 

IftK 

f7th. 

Semidiameter   .    . 
Horizontal  Parallax  . 

2X.2 
2.0 

ai.5 
2.0 

21.7 
2.0 

21.8 
2.0 

Semidiameter    .... 
Horixontal  Parallax  .    . 

21.7 
2.0 

21.6 
2.0 

21.4 
2.0 

m 

21.1 
2.0 

£ate*  southi  declinitioiu. 
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GREENWICH  MEAN  TIME. 

JIILY. 

AUGUST, 

1 

5 

Apgare., 
AtcanaioD. 

Var.  of 
H.A. 
fori 
Hour. 

Apparetit 
DocUxiatioii. 

Var.ol 
DecL 
fori 
Hour. 

Meridiaa 
PaasagCk 

4 

1 
1 

Apparent 
AaceiuioiL 

Var.  of 
R.A. 
forx 
Hour. 

Declinat 

ni 
ion. 

Var.  of 
DecL 
forx 
Hour. 

Meridian 
Paaaage. 

iV«Mt. 

Niw$. 

ATtfM. 

N00m, 

JVo0t$, 

N90n, 

Noon, 

Noon. 

h    m    8 

8 

9          »            #f 

n 

h    m 

h    m    8 

8 

0       »       • 

n 

h    m 

X 

x6    034.99 

-K>.83» 

-Z9  49  2Z.8 

+i^S 

922^ 

1 

Z556    9.78 

+e.xox 

-19  42  38.5 

-0.88 

716.4 

2 

x6    035.18 

0.8XS 

Z9  48  38.2 

1.78 

9x8.7 

2 

15  56  Z2.58 

O.X33 

19  43    0.6 

0.97 

712.5 

3 

z6    0  x6.oi 

0.783 

19  47  56.4 

1.71 

914-4 

3 

X5  56  16.14 

0.X63 

19  43  24.9 

X.O6 

7    8.7 

4 

15  59  57-49 

•.73I 

Z9  47  16.4 

X.63 

9  X0.2 

4 

15  56  20.46 

0.X96 

19  43  51.4 

X.X5 

7    4.8 

5 

15  59  39.63 

0.730 

Z9  46  38.3 

1.55 

9    6.0 

5 

15  56  25.54 

0.38B 

X9  44  20.I 

x.a4 

7     X.O 

6 

X5  59  22.45 

-0.708 

-Z946     2.x 

+1.47 

9    1-7 

6 

15  56  31.39 

+0.859 

-X9  44  5I.I 

-X.33 

657.1 

7 

1559    5-95 

0.674 

19  45  27.8 

1.39 

857.5 

7 

15  56  37.99 

0.890 

19  45  24.2 

X.43 

653.3 

8 

15  58  50.13 

0.645 

19  44  55.4 

I.3I 

853.4 

8 
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9d. 

10th. 

18th. 

feth. 

Day  of  the  Month. 

4th. 

Ifth. 

tOth. 

i8th. 

S6th. 

Semidiameter 
Horizontal  Para 

iiai ;  ; 

15.4 

1-5 

15.3 
1.4 

15.2 

1-4 

m 
I5.X 

1-4 

Semidiameter  .... 
Horizontal  Parallax     . 

n 

I5.I 
1.4 

15.0 
X.4 

151 
1.4 

15.x 
1.4 

X5.2 
1-4 

The  sign  -f-  prefix 
are  decreaa 

ed  to  the  hourly  change  of  declination  indicatea  that  north  deelinadona  are  increaaing  and  s 

oath  declinationa 

16 
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SATURN,  1900. 


GREENWICH  MEAN  TIME, 

JANUARY. 

1                                                     ------ 

FEBRUARY. 

S 

a 

•s 
5 

Atcension. 

Var.  oP 
R.A. 
for  X 

Hour. 

Appareat 
Declinatioo. 

V*r.  of 

Dec], 
forx 
Hour. 

Meridian 
Passage. 

4 
% 

s 

■s 

1 

Apparent 

Right 
Ascension. 

Var.  of 

R.A. 
for  x 
Hour. 

DeclinatioiL 

Var  of 

forx 
Hour. 

Meridian 
Passage. 

Noon, 

Noon, 

Noon, 

Noon, 

Noon, 

Noon, 

Noon, 

Noon, 

h   m     • 

• 

e      »         m 

m 

h    m 

h   m      s 

s 

0      »        w 

" 

h    m 

z 

Z7  50  22.40 

+1.257 

-22  25  32.9 

-0.40 

23    4.4 

z 

Z8    458.27 

+1.067 

-22  27     6.Z 

•fo.11 

2Z  Z6.9 

2 

17  50  52.52 

i.a53 

22  25  42.3 

0.38 

23    z.o 

2 

18    5  23.72 

1.057 

22  27     3.2 

0.13 

2Z  13.4 

3 

Z7  5z  22.56 

i.a5o 

22  25  5Z.2 

0.36 

22  57.5 

3 

18    548.95 

1.047 

22  27     0.0 

0.14 

2Z     9.9 

4 

17  51  52.52 

i.«46 

22  25  59.7 

0.34 

22  54-1 

4 

18    6  Z3.93 

1.Q37 

22  26  56.5 

0.15 

2Z     6.4 

5 

17  52  22.39 

1.443 

22  26     7.7 

C3a 

22  50.6 

5 

z8    6  38.67 

1.037 

22  26  52.8 

0.16 

2Z      2.9 

6 

17  52  52.Z8 

+x.a39 

—22  26  Z5.2 

-0.30 

22  47.2 

6 

18    7    3.17 

+1.016 

-22  26  48.8 

•fo.17 

20  59.3 

7 

17  53  2Z.87 

x.a35 

22  26  22.3 

aag 

22  43-7 

7 

18    727.44 

X.006 

22  26  44.5 

0.18 

20  55.8 

8 

17  53  5145 

X.S30 

22  26  29.0 

0.87 

22  40.3 

8 

18    751-44 

0.995 

22  26  40.  Z 

0.19 

20  52.2 

9 

17  54  20.92 

X.2S6 

22  26  35.2 

o.a5 

22  36.8 

9 

z8    8  Z5.18 

0.984 

22  26  35.4 

o.ao 

20  48.7 

zo 

17  54  50.29 

X.221 

22  26  40.9 

o.a3 

22  33.4 

zo 

z8    838.66 

0.973 

22  26  30.4 

o.ax 

20  45.  z 

zz 

17  55  19-54 

+i.ax6 

-22  26  46.2 

-owax 

22  29.9 

zz 

z8    9    Z.89 

+0.968 

—22  26  25.2 

+0.33 

20  4Z.6 

Z2 

17  55  48.66 

x.axx 

22  26  5Z.Z 

0.90 

2226.5 

Z2 

z8    924.84 

0.951 

22  26  Z9.8 

0.33 

20  38.0 

13 

17  56  1765 

x.ao6 

22  26  55.6 

0.18 

22  23.0 

13 

18    947-51 

0.940 

22  26  Z4.2 

0.34 

20  34-5 

M 

17  56  46.51 

x.aoo 

22  26  59.6 

0.16 

22  Z9.6 

14 

z8  zo    9.90 

0.938 

22  26     8.4 

0.35 

20  30.9 

15 

17  57  15-24 

X.194 

22  27     3.2 

0.14 

22  Z6.Z 

15 

z8  zo  32.02 

0.916 

22  26     2.4 

0.96 

20  27.4 

z6 

17  57  43-83 

+X.188 

-22  27     6.4 

-0.1a 

22  Z2.7 

z6 

z8  zo  53.85 

+0.904 

-22  25  56.2 

-H>.a6 

20  23.8 

17 

Z7  58  Z2.27 

x.x8a 

22  27     9.2 

0.11 

22     9.2 

17 

18  zz  Z5.39 

0.89a 

22  25  49.9 

0.37 

20  20.2 

z8 

17  58  40-57 

1.176 

22  27  ZZ.7 

0.09 

22     5.8 

18 

z8  zz  36.63 

0.880 

22  25  43.4 

0.37 

20  z6.6 

19 

1759    8.71 

1.170 

22  27  Z3.7 

0.07 

22     2.3 

19 

z8  zz  57.58 

0.867 

22  25  36.7 

C3B 

20  Z3.0 

so 

17  59  36.69 

1.163 

22  27  Z5.3 

0.06 

2Z  58.8 

20 

z8  Z2  Z8.23 

0.854 

22  25  29.9 

C3B 

20    9-4 

2Z 

z8    0   4.5Z 

+1.156 

-22  27  Z6.5 

-0.04 

21  55.3 

2Z 

z8  Z2  38.57 

+0.841 

-22  25  23.0 

•fo.99 

20    5.8 

22 

z8    0  32.  z6 

1.149 

22  27  Z7.3 

0.03 

2Z  51-9 

22 

z8  Z2  58.59 

o.8iB 

22  25  16.0 

0.99 

20    2.2 

23 

z8    059.64 

1.14a 

22  27  Z7.7 

—0.01 

21  48.4 

23 

z8  Z3  Z8.30 

0.815 

22  25     8.9 

C30 

Z9  58.6 

24 

z8    z  26.94 

1.134 

22  27  Z7.8 

+0.01 

21  44-9 

24 

18  Z3  37.69 

0.803 

2225     Z.7 

0.30 

19  55.0 

25 

z8    z  54-05 

1.136 

22  27  Z7.5 

0.0a 

21  4Z.4 

25 

18  13  56-75 

0.788 

22  24  54.4 

0.31 

19  51-4 

26 

z8    220.98 

+I.1I8 

-22  27  Z6.9 

40.04 

2Z  37.9 

26 

18  Z4  Z5.48 

+0.774 

-22  24  47.0 

•H>.3i 

19  47-7 

27 

z8    247.71 

I.IIO 

22  27  Z5.9 

0.05 

2Z  34-4 

27 

z8  14  33.89 

0.760 

22  24  39-5 

0.31 

19  44-1 

28 

18    314-24 

1.10a 

22  27  Z4.6 

0.07 

2Z  30.9 

28 

18  Z4  5Z.95 

0.746 

22  24  32.0 

0.31 

19  40.5 

29 

18    340.57 

1.004 

22  27  Z3.O 

ao8 

2Z  27.4 

29 

z8  Z5    9.67 

0.73a 

22  24  24.4 

0.33 

19  36.9 

30 

z8    4    6.69 

1.085 

22  27  ZI.O 

cog 

21  23.9 

30 

z8  Z5  27.04 

0.7x7 

22  24  z6.8 

0.33 

19  33.2 

31 

18    432.59 

+1.076 

-22  27     8.7 

+0.10 

2Z  20.4 

31 

z8  Z5  44.07 

+0.703 

-22  24     9.2 

•fo.3a 

Z9  29.6 

32 

z8    458.27 

+1.067 

-22  27     6.Z 

+0.11 

2Z  Z6.9 

32 

z8  z6    0.74 

+0.687 

-2224    Z.5 

-H>.33 

19  25.9 

Day  of  the  Month. 

9d. 

10th. 

18th. 

96th. 

Day  of  the  Month. 

8d. 

11th. 

Ifth. 

17  th. 

Set 
Ho 

1 

nidiameter 
rizontal  Para 

aiaic  !    '. 

^1 

m 

.7.1 
0.8 

0.8 

n 

7.2 
0.8 

Semidiameter 
Horizontal  Para 

aia^  !  \ 

^i 

k 

7.4 
0.8 

m 

75 
0.8 

Note.— Tbe  lign  +  indicatei  north  decUnftiiooa ;    Iba  iign  —  isd 

cates  icmth  decllnadoiis. 

SATURN,  1900. 
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GREENWICH  MEAN  TIME, 

1                                          MARCH. 

AI'RIL, 

a 
o 

S 
1 

Apparent 
Ascension. 

Var.  of 

It  A. 
for  X 
Hour. 

J 

Appar«nC 
[>eciinaiioii. 

Var.  of 

Decl. 
fox  t 
Hour. 

Meridian 
Passage 

0 
0 

I 

AscensioiL 

Var.  of 
R,A. 

for  X 
Hour. 

ApBarejQt 
Declination. 

Var.  of 
Decl. 
for  X 
Hour. 

Meridian 
Passage. 

Noon, 

Noon, 

Noon. 

Noon, 

Noon, 

Noon, 

Noon, 

Noon, 

h   m     8 

8 

e       »        m 

m 

h    m 

h    m     8 

8 

e       t       1* 

» 

h    m 

I 

18  15    9.67 

-H).73a 

-22  24  24.4 

+0.33 

19  36.9 

I 

18  21  12.40 

+0.337 

-22  20  56.6 

+O.X9 

17  40.8 

2 

18  15  27.04 

0.717 

22  24  16.8 

0.33 

19  33.2 

2 

18  21  17.63 

0.909 

22  20  52.2 

0.X8 

17  37.0 

3 

18  15  44.07 

aToa 

22  24     9.2 

0.33 

19  29.6 

3 

18  21  22.44 

0.19s 

22  20  48.0 

0.X7 

17  33.1 

4 

18  16    a74 

0.687 

2224      1.5 

0.33 

19  25.9 

4 

18  21  26.82 

0.174 

22  20  44.0 

o.x6 

17  29.2 

5 

18  16  17.05 

0.673 

22  23  53.8 

0.33 

19  22.2 

5 

18  21  30.77 

0.156 

22  20  40.3 

0.15 

17  25.4 

6 

18  16  33.00 

+0.657 

-22  23  46.2 

+0.33 

19  18.5 

6 

18  21  34.30 

+0.139 

-22  20  36.8 

+O.X4 

17  21.5 

7 

18  16  48.59 

0.642 

22  23  38.6 

0.33 

19  14.9 

7 

18  21  37.40 

O.Z3I 

22  20  33.5 

0.X3 

17  17.6 

8 

18  17    3.82 

0.637 

22  23  31.0 

0.33 

19  II.2 

8 

18  21  40.08 

0.103 

22  20  30.5 

aii3 

17  13.7 

9 

18  17  18.67 

0.6x3 

22  23  23.4 

0.33 

19    7-5 

9 

18  21  42.33 

0.085 

22  20  27.6 

O.XX 

17    9.8 

zo 

18  17  33.15 

0.596 

22  23  15.9 

0.33 

19    3.8 

10 

18  21  44.15 

0.067 

22  20  25.0 

0.10 

17    5.9 

II 

j8  17  47.26 

+0.580 

-22  23     8.4 

+0.31 

19     O.Z 

II 

18  21  45.55 

•fO.049 

—22  20  22.7 

+0.09 

17    2.0 

12 

18  18    a99 

0.564 

22  23     I.O 

C3X 

18  56.4 

12 

18  21  46.52 

0.033 

22  20  20.6 

0.08 

16  58.1 

13 

18  18  14.34 

0.548 

22  22  53.6 

0.31 

18  52.7 

13 

18  21  47.07 

+0.014 

22  20  18.7 

0.07 

16  54.1 

14 

18  18  27.31 

0.53a 

22  22  46.3 

0.30 

18  48.9 

14 

18  21  47.20 

-cotq 

22  20  17. 1 

0.06 

16  50.2 

15 

18  18  39.89 

0.5x6 

22  22  39.1 

0.30 

18  45.2 

15 

18  21  46.90 

0.081 

22  20  15.8 

0.05 

16  46.3 

i6 

18  18^2.09 

+0.500 

-22  22  31.9 

+0.39 

18  41.5 

16 

18  21  46.18 

-0.038 

-22  20  14.7 

+0.04 

16  42.3 

17 

18  19    3.89 

0.484 

22  22  24.9 

0.39 

18  37.8 

17 

18  21  45.04 

0.056 

22  20  13.9 

0.03 

16  38.4 

i8 

18  19  15.30 

0.468 

22  22  18.0 

0.38 

18  34.0 

18 

18  21  43.48 

0.074 

22  20  13.3 

0.03 

1634.4 

19 

18  19  26.32 

0.45* 

22  22  1 1.2 

0.38 

1830.3 

19 

18  21  41.49 

0.091 

22  20  13.0 

•fo.oz 

16  30.4 

20 

18  19  36.94 

0.435 

22  22     4.5 

0.37 

18  26.5 

20 

18  21  39.08 

0.Z09 

22  20  12.9 

-aox 

16  26.5 

21 

18  1947.16 

40.418 

-22  21  57.9 

+0.37 

18  22.7 

21 

18  21  36.26 

-O.X36 

—22  20  1 3. 1 

-0.03 

16  22.5 

22 

18  19  56.97 

0.401 

22  21  51.5 

0.36 

18  18.9 

22 

18  21  33.02 

0.144 

22  20  13.5 

0.03 

16  18.5 

23 

18  20    6.38 

0.384 

22  21  45.2 

0.36 

18  I5.I 

23 

18  21  29.36 

ax6a 

22  20  14.3 

0.04 

16  14.5 

24 

18  20  15.38 

0.367 

22  21  39.1 

0.36 

18  II.4 

24 

18  21  25.29 

0.179 

22  20  15.3 

0.05 

16  10.5 

25 

18  20  23.97 

0.350 

22  21  33.1 

0.35 

18  7.6 

25 

18  21  2a8o 

0.X96 

22  20  16.5 

0.06 

16    6.5 

26 

18  20  32.15 

+0.333 

-22  21  27.3 

+0.34 

18  3.8 

26 

18  21  15.90 

—0.313 

—22  20  17.9 

—0.07 

16    2.5 

27 

18  20  39.91 

0.315 

22  21  21.7 

0.33 

18   0.0 

27 

18  21  10.60 

0.330 

22  20  X9.7 

0.08 

15  58.4 

28 

18  20  47.25 

0.397 

22  21  16.3 

0.33 

17  56.1 

28 

18  21     4.89 

0.347 

22  20  21.7 

0.09 

15  54-4 

29 

18  20  54.17 

0.980 

22  2Z  II.I 

0.33 

17  52.3 

29 

18  20  58.77 

0.364 

22  20  24.0 

0.10 

15  50.4 

30 

18  21    a67 

0.36a 

22  21     6.1 

0.3Z 

17  48.5 

30 

z8  20  52.25 

asSo 

22  20  26.5 

0.IX 

15  46.3 

31 

18  21    6.75 

+0.344 

-22  21     1.2 

+a30 

17  44-7 

31 

18  20  45.34 

-0.396 

-22  20  29.2 

-O.X3 

15  42.3 

32 

18  21  12.40 

+0.337 

—22  20  56.6 

+0.19 

1740.8 

32 

18  20  38.04 

—0.3x3 

-22  20  32.2 

-O.X3 

15  38.2 

Day  of  the  Month. 

7th. 

ISth. 

iSd. 

tlst 

Day  of  the  Month. 

8th. 

16th. 

94th. 

Semidiameter     .... 
Horizontal  Parallax    .    . 

7.6 
0.9 

7.7 
0.9 

7^ 
0.9 

7.9 
0.9 

Semidiameter 

Horizontal  Parallax      .... 

8.0 
0.9 

8.1 
0.9 

m 

8.2 

0.9 

Tl 

be  aigB  -f-  prefix 
are  decreat 

ed  to  the  hourly  change  of  declination  indicates  thi 

\i  north  doclinatlons  are  increasing  and  south  declinations 
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SATURN,  1900. 


GREENWICH  MEAN  TIME. 

MAT. 

JUNE. 

1 

Asceasioo. 

Var.  of 
R.A. 
for  z 
Hour. 

Apparent 
Declinatioa 

Var.  of 
DecL 
for  z 
Hoar. 

Meridian 

S 

Ascension. 

Var.  of 
R.A. 
fori 

Hoar. 

Apparent 
DecUnation. 

Var.  of 
DecL 
fori 
Hoar. 

MeridUn 

•3 

Passage. 

1 

Passage. 

A<MW. 

Noim, 

Noam, 

Ncom, 

Amw. 

Nam, 

A'AW. 

Nwm. 

h    m    8 

8 

»     t       0 

0 

h    m 

h    m    8 

s 

0         f           w 

w 

h    m 

I 

18  20  45.34 

-o.a96 

-22  20  29.2 

-0,1a 

15  42.3 

I 

x8  X4  20.67 

-a698 

-22  23  30.9 

-0.33 

13  33.9 

2 

z8  20  38.04 

aazs 

22  20  32.2 

0.Z3 

15  38.2 

2 

x8  X4    3.8X 

0.706 

22  23  38.9 

0,33 

1329-7 

3 

18  20  30.34 

as^B 

22  20  35.4 

0.Z3 

15  34.2 

3 

x8  X3  46.74 

0.714 

22  23  47.0 

0.33 

13  25.5 

4 

18  20  22.26 

0.344 

22  20  38.9 

0.Z4 

X5  30.x 

4 

x8  X3  29.48 

0.79Z 

22  23  55.x 

0.33 

132X.3 

5 

18  20  Z3.81 

0.360 

22  20  42.6 

0.X5 

X5  26.0 

5 

x8  X3  12.06 

0.798 

2224     3.3 

0.34 

13  17.0 

6 

z8  20    4.98 

-*376 

-22  20  46.5 

— o.z6 

Z5  2X.9 

6 

x8  X2  54.47 

-^734 

-22  24  XX.5 

-0.34 

X3  X2.8 

7 

18  19  55.78 

0.39I 

22  20  50.6 

0.X7 

15  17.8 

7 

x8  12  36.7  X 

0.74t 

22  24  X9.8 

0.34 

X3    8.6 

8 

18  19  46.22 

Ob  406 

22  20  54.9 

cz8 

15  13.7 

8 

x8  12  z8.8o 

0.748 

22  24  28.1 

0.34 

13    4.3 

9 

18  19  36.29 

o.4tz 

22  20  59.5 

0.X9 

15    9-6 

9 

x8  X2    0.75 

0.754 

22  24  36.4 

0.34 

X3    O.I 

xo 

18  19  26.00 

0.4S6 

22  21     4.3 

0.90 

IS  5.5 

xo 

x8  XX  42.57 

0.760 

22  24  44.8 

0.35 

12  55.9 

XI 

18  19  15.36 

-o^5« 

-22  2X     9.3 

-o,«i 

15    1.4 

zx 

x8  XX  24.25 

-0.766 

-22  24  53.2 

-0.35 

12  51.7 

13 

18x9    4.38 

0.465 

22  21  14.5 

0.23 

14  57.3 

X2 

x8  XX    5.82 

0.77X 

22  25     X.6 

0.35 

12  47.4 

13 

18  18  53.06 

o.47f 

22  2X  Z9.8 

0.23 

14  53.2 

13 

x8  xo  47.29 

0.775 

22  25  lO.O 

0.35 

12  43-2 

M 

18  18  4X.40 

0.493 

22  2X  25.3 

•    O.S4 

14  49.0 

14 

x8  10  28.66 

0.779 

22  25  X8.4 

0.35 

X2  38.9 

15 

18  18  29.41 

0.507 

22  2Z  3X.O 

cts 

14  44.9 

IS 

x8  xo   9.92 

0.789 

22  25  26.8 

0.35 

12  34-7 

x6 

18  x8  17.10 

-^>.5to 

-22  2X  36.9 

-o.a6 

X4  40.8 

x6 

x8    95X.10 

-0.785 

-22  25  35-2 

-0.35 

12  30.4 

17 

18  18    4.46 

0.533 

22  2X  43.0 

0.96 

14  36.6 

17 

x8    932.22 

0.788 

22  25  43.6 

0.35 

X2  26.2 

x8 

x8  17  5X.50 

0.546 

22  2X  49.2 

0.87 

14  32-5 

x8 

18    9  X3.28 

0.791 

22  25  52.0 

0.35 

X2  22.0 

19 

18  X7  38.24 

O.SS9 

22  21  55.6 

o.a8 

X4  28.3 

19 

x8    8  54.29 

0.793 

22  26     0.5 

0.35 

12  17-7 

20 

18  17  24.68 

0.57« 

22  22     2.2 

0.S8 

X4  24,2 

20 

x8    835-24 

0.794 

22  26    8.9 

0.35 

12  X3.5 

21 

18  17  XO.82 

-0.584 

-22  22     8.9 

-©.•9 

X4  20.x 

2X 

x8    8  X6.X7 

-0.795 

-42  26  X7.3 

-0.35 

X2     9.2 

22 

18  16  56.66 

0.596 

22  22  X5.8 

e.fl9 

X4  15.9 

22 

18    757.07 

0.795 

22  26  25.7 

Ob35 

X2     5.0 

a3 

x8  z6  42.2X 

0.607 

22  22  22.8 

0.99 

X4  XX.7 

23 

18    737.95 

0.796 

22  26  34.1 

0.35 

X2     0.7 

34 

18  x6  27.49 

0.6Z8 

22  22  29.9 

0.30 

14    7.5 

24 

x8    7  X8.82 

0.796 

22  26  42.4 

0.35 

11  56-5 

25 

18  16  X2.51 

0.69 

22  28  37.1 

0.30 

14    3.3 

25 

x8    659.70 

0.795 

22  26  50.7 

0^5 

XX  52.2 

26 

18  15  57.26 

~t>.640 

-22  22  44.5 

-0.31 

13  59.x 

26 

x8    6  40.6X 

•-O.795 

—22  26  59«o 

-«5 

XX  48.0 

27 

18  X5  41-75 

0.651 

22  22  53.0 

asi 

13  54.9 

27 

x8    6  2X.53 

0.794 

2227     7.3 

<^35 

11 43.7 

28 

18  15  26.00 

0.661 

22  22  59-6 

0.3X 

13  50.7 

28 

r8    6    2.49 

0.793 

22  27  X5.5 

e.SS 

1139.5 

29 

18  15  XQ.OZ 

0.671 

M  23     7  3 

0.39 

13  46*5 

29 

18    543.50 

0.791 

22  27  23.7 

•.34 

11 35.2 

30 

18  X4  53.78 

0.680 

22  23  X5.O 

0.5a 

1342.3 

30 

x8    524.56 

0.78B 

22  27  3X.8 

Q»34 

11  30.9 

31 

16  14  37-33 

-0.689 

-22  23  22.9 

-0.33 

13  38.x 

31 

x8    5    5.68 

-0.785 

-22  27  39.9 

-0.34 

XX  26.7 

32 

18  14  20.67 

-0.698 

-22  23  30.9 

-<i.3a 

13  33-9 

32 

x8    446.88 

-0.781 

-22  27  47.9 

-0.34 

XX  22.4 

DayoftheMoDth. 

2d, 

10th. 

18th. 

teth. 

Day  of  the  Month. 

td. 

11th. 

IMl 

t7th. 

Semidiameter 

8.3 

ft 
8.4 

n 
8.3 

8.5 

Sen 

nidiameter    . 

8.6 

tt 
8.6 

8.6 

8.6 

Horizontal  Pam 

ilai  I    I 

0.9 

x.o 

X.o 

x.o 

Hoi 

rizontal  Para 

iiai  r ! 

JO 

1.0 

x.o 

x.o 

NoTb— The  sign  4-  indicates  north  declinations ; 

the  sign  —  indJ 

cates  south  declinations. 

SATURN,  1900. 


245 


GREENWICH  MEAN  TIMR 

JULY. 

AUGUST. 

5 

AppRrent 

Right 
Ascension. 

Var.  ol 
HA. 
fori 
Hour. 

Apjpi^rciiC 
Declination. 

Var  of 
DecL 
fori 
Hour. 

Meridian 
Passage. 

1 
■s 

1 

Apparent 

Right 
Ascension. 

Var.  of 
It  A. 
fori 
Hour. 

Apparent 
Dechnation. 

Var.  of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

Noon. 

Noon, 

Nairn, 

Noon, 

Noon, 

Noon, 

Noon, 

Noon, 

h    m     8 

s 

0         1           rt 

n 

h    m 

h    m    s 

s 

e        f         m 

" 

h    m 

I 

18    5    5.68 

-0.785 

-22  27  39.9 

-0.34 

zz  26.7 

Z 

17  56  41-34 

-0.517 

-22  3Z  37.3 

-asa 

916.5 

2 

18    446.88 

0.781 

22  27  47.9 

0.34 

zz  22.4 

2 

Z7  56  29.08 

0.504 

22  31  44-9 

0.3a 

912-4 

3 

18    4  28.17 

^777 

22  27  55.9 

0.34 

zz  Z8.2 

3 

17  56  17-15 

0.490 

22  3Z  52.5 

0.3a 

9    8.3 

4 

18    4    9.56 

0.773 

22  28     3.9 

0.34 

zz  Z4.0 

4 

Z756    5.56 

0.476 

22  32     0.2 

0.3a 

9    4-1 

5 

18    351-04 

0.769 

22  28  ZZ.9 

0.33 

11  9.7 

5 

17  55  54.31 

0.46a 

22  32     7.9 

0.3a 

9    0.0 

6 

18    332.63 

-0.764 

-22  28  Z9.8 

-0.33 

11  5.5 

6 

17  55  43-40 

-0.448 

-22  32  Z5.6 

-0.3a 

8  55.9 

7 

18    3  X4.36 

o.7» 

22  28  27.6 

0.33 

zz    Z.3 

7 

17  55  32-83 

0.433 

22  32  23.4 

0.3a 

85Z.S 

8 

18     2  56.22 

0-753 

22  28  35.4 

0^33 

zo  57.0 

8 

Z7  55  22.62 

0.4x8 

22  32  3X.2 

o.i3 

847.7 

9 

z8    2  38.2X 

0.747 

22  28  43.2 

0.33 

zo52«8 

9 

17  55  12. 77 

0.403 

22  32  39-1 

0.33 

843*6 

lO 

z8    220.35 

0.74X 

22  28  50.9 

0.33 

zo  48.6 

zo 

1755    3-29 

0.388 

22  32  47.0 

0.33 

839.5 

ZI 

18     2     2.65 

-0.734 

-22  28  58.6 

-0.3a 

zo  44.4 

zz 

17  54  54-16 

-0.373 

-22  32  55.0 

-0.33 

835.4 

T2 

18     I  45.12 

0.787 

22  29    6.3 

0.3a 

Z040.Z 

Z2 

17  54  45-40 

0.358 

2233    3-1 

0.33 

831-4 

13 

18     127.75 

0.7x9 

22  29  Z4.O 

0.3s 

10  35-9 

13 

17  54  37-02 

0.34* 

22  33  ZZ.2 

0.34 

8  27.3 

M 

18    z  10.56 

0.711 

22  29  2Z.6 

0.3a 

zo  3Z.7 

14 

17  54  29-oz 

o.3a6 

22  33  19-3 

0.34 

8  23.2 

15 

18  053.57 

0.703 

22  29  29.2 

0.3a 

zo  27.5 

15 

Z7  54  2Z.38 

0.310 

22  33  27-5 

0.34 

8  Z9.2 

x6 

18  0  36.78 

-0.695 

-22  29  36.8 

-0.3a 

zo  23.3 

z6 

Z7  54  Z4.Z4 

-0.194 

-22  33  35.8 

-0.34 

8  Z5.Z 

17 

18    0  20.  Z9 

0.686 

22  29  44.4 

0.3a 

zo  Z9.Z 

17 

1754    7-28 

0.87B 

22  33  44-1 

0.35 

8  zz.z 

z8 

18    0    3.8Z 

0.677 

22  29  52.0 

o.sa 

zo  Z4.9 

z8 

Z7  54    o.8z 

o.a&i 

22  33  52.5 

0.35 

8    7.1 

19 

17  59  47'^ 

0.668 

22  29  59.6 

0.3a 

zo  Z0.7 

19 

17  53  54-74 

0.045 

22  34    z.o 

0.35 

8    3.0 

20 

17  59  31.74 

0.659 

22  30     7.1 

0.31 

zo   6.5 

20 

17  53  49-07 

caaS 

22  34    9.6 

0.36 

759.0 

21 

17  59  16.04 

-0.649 

-^2  30  Z4.6 

-0.3X 

zo   2.3 

2Z 

17  53  43.80 

-o,axx 

-22  34  Z8.2 

-0.36 

755.0 

22 

1759    0/59 

0.639 

22  3022.1 

0.3X 

958.Z 

22 

17  53  38.92 

0.194 

22  34  26.9 

0.36 

751-0 

23 

175845-40 

Q.Ga8 

22  30  29.6 

0.31 

9  53-9 

23 

17  53  34-46 

0.177 

22  34  35-7 

0.36 

747.0 

24 

17  58  30.47 

0.617 

22  30  37.  Z 

0.31 

949.8 

24 

17  53  30.41 

0.160 

22  34  44-5 

0.37 

743.0 

25 

17  58  X5-8i 

0.606 

22  30  44.6 

0.31 

9  45-6 

*5 

17  53  26.77 

0.143 

22  34  53-4 

0.37 

739.0 

26 

1758    1*42 

-0.594 

-22  30  52.  Z 

-0.3X 

9  41-4 

26 

17  53  23.55 

-o.ia6 

-22  35    2.3 

-0.37 

735.0 

27 

175747-32 

0.58a 

22  30  59.6 

0.3X 

9  37-3 

27 

17  53  20.74 

0.109 

22  35  11.4 

0.37 

731.0 

28 

17  57  33-52 

0*569 

22  3Z     7.Z 

0.31 

933.1 

28 

17  53  18.35 

0.09a 

22  35  20.5 

0.38 

727.1 

29 

Z7  57  20.OX 

0.556 

22  3Z  Z4.6 

0.3a 

929.0 

29 

17  53  16.38 

0.074 

22  35  29.7 

0.38 

723.x 

30 

X7  57    6.80 

0.543 

22  3Z  22.Z 

0.3a 

924.8 

30 

17  53  14-84 

0^036 

22  35  38.9 

0.38 

7Z9.2 

31 

17  56  53-91 

-0.550 

-22  3X  29.7 

-o.3i 

920.7 

31 

17  53  13.71 

-ObOS9 

-22  35  48.2 

-0.38 

715.2 

32 

Z7  56  4Z.34 

-0.5x7 

-22  3Z  37.3 

-0.3a 

916.5 

32 

17  53  13.00 

-O.OSX 

-22  35  57-6 

-0.39 

711.3 

Day  of  the  Month. 

6th. 

Itth. 

21st 

29th. 

Day  of  the  Month. 

6th. 

14th. 

22d. 

SOth. 

Semidiameter     .... 
Horizontal  Parallax   •    . 

z.o 

a.6 

z.o 

8.5 
z.o 

8.5 
Z.o 

Semidiameter     .... 
Horizontal  Parallax  «    , 

.    0.9 

8.3 
0.9 

8.2 
0.9 

8.r 
0.9 

The  sign  -f  prefixed  to  the  hourly  change  of  declination  indicates  th 
are  decreasing.    The  sign  —  indicates  that  north  declinations 

at  north  declina 
are  decreasing 

tions  are  increasing  and  south  declinations 
and  south  declinations  increasing. 

246 


SATURN,  1900. 


^                     GREENWICH  MEAN  TIME. 

SEPTEMBER, 

OCTOBER.                                     , 

1 

Q 

Apparent 

Right 
Ascension. 

Var.  of 
R.  A. 
for  z 
Hour. 

Apparent 
Declination. 

Var.  of 

Decl. 
for  z 
Hour. 

Meridian 
Passage. 

% 

Ascezision. 

Var.  of 
R.A. 
for  z 

Hour. 

Appardat 
DecunatioiL 

Var.  cf 
ObcL 
for  z 
Hour. 

Meridian 
Passage. 

Ntxm. 

Noon, 

Noon, 

Noon. 

Noon. 

Noon. 

Noon.  « 

Noon. 

h    m      8 

s 

e      1        tt 

« 

h    m 

h   m      8 

s 

e      »        H 

*f 

h    m 

I 

17  53  13.00 

— o.oaz 

-22  35  57.6 

-0.39 

7  ".3 

1 

1756    6.67 

+0.497 

-22  40  58.6 

-0.42 

5  16.2 

2 

17  53  12.72 

—0.004 

22  36     7.0 

0.39 

7    7.3 

2 

17  56  18.79 

0.513 

22  41     8.5 

0.4Z 

512.5 

3 

17  53  12.86 

+0.0Z4 

22  36  16.6 

0.40 

7    3.4 

3 

17  56  31.29 

0.529 

22  41  18.3 

0.41 

5    8.8 

4 

17  53  13.43 

0.034 

22  36  26.2 

0.40 

659.5 

4 

i7  56  44.18 

0.545 

22  41  28.1 

0.4Z 

5    5-1 

5 

17  53  14.42 

0.050 

22  36  35.9 

0.40 

655.6 

5 

17  56  57.45 

0.56Z 

22  41  37.9 

0.40 

5    1.4 

6 

17  53  15.83 

+0.067 

-22  36  45.6 

-0.4Z 

651.7 

6 

17  57  11.09 

+0.577 

-22  41  47.6 

—0.40 

4  57-7 

7 

17  53  17.65 

0.085 

22  36  55.4 

0.4Z 

647.8 

7 

17  57  25.10 

0.59a 

22  41  57.2 

0.40 

454.0 

8 

17  53  19.90 

0.Z03 

2237     5.2 

0.41 

643.9 

8 

17  57  39.49 

0.607 

22  42    6.6 

0.39 

450.3 

9 

17  53  22.57 

o.zao 

22  37  15. 1 

0.42 

6  40.0 

9 

17  57  54.25 

0.622 

22  42  15.9 

0.39 

446.6 

lO 

17  53  25.66 

0.Z38 

22  37  25.1 

0.42 

636.1 

10 

1758    9-37 

0.637 

224225.1 

0.38 

442.9 

II 

17  53  29.18 

+O.Z55 

-22  37  35.1 

-0.42 

6  32.2 

II 

17  58  24.85 

+0.652 

-22  42  34.2 

-0.38 

439.2 

12 

175533.12 

O.Z73 

22  37  45.1 

0.42 

628.4 

12 

17  58  40.69 

0.667 

22  42  43.2 

0.37 

435.5 

3t3 

17  53  37.48 

0.Z90 

22  37  55.2 

0.42 

624.5 

13 

17  58  56.89 

0.682 

22  42  52.0 

0.37 

431.9 

14 

17  53  42.25 

0.108 

2238     5.3 

0.42 

620.7 

14 

17  59  13.44 

0.697 

22  43     0.6 

0.36 

4  28.2 

15 

17  53  47.44 

O.S36 

22  38  15.5 

0.42 

616.8 

15 

17  59  30.34 

0.7Z2 

2243     9.1 

0.35 

424.6 

i6 

17  53  53.05 

+0.243 

-22  38  25.7 

-0.42 

613.0 

16 

17  59  47.58 

+0.726 

-32  43  17.5 

-0.35 

420.9 

17 

17  53  59.08 

0.26Z 

22  38  35.9 

0.43 

6    9.2 

17 

18    0    5.17 

0.740 

22  43  25.7 

0.34 

417.3 

i8 

1754    5.53 

0.378 

22  38  46.1 

0.43 

6    5.3 

18 

18    023.10 

0.754 

22  43  33.7 

0.33 

413.6 

19 

17  54  12.39 

0.295 

22  38  56.4 

0.43 

6    1.5 

19 

18    041.37 

0.768 

22  43  41.5 

0.32 

4  10.0 

2o 

17  54  19.67 

0.3Z2 

22  39    6.6 

0.43 

557.7 

20 

18    059.97 

0.782 

22  43  49.1 

0.3X 

4    6.4 

21 

17  54  27.36 

+0.329 

-22  39  16.9 

-0.43 

553.9 

21 

18    I  18.90 

+0.796 

-22  43  56.6 

-0.30 

4    2.8 

22 

17  54  35.46 

0.346 

22  39  27.2 

0.43 

550.1 

22 

18    I  38.16 

a8zo 

2244     3.8 

0.30 

359.2 

23 

17  54  43.98 

0.363 

22  39  37.5 

0.43 

546.3 

23 

18    157.74 

0.823 

22  44  10.8 

0.29 

355.6 

24 

17  54  52.90 

0.380 

22  39  47.7 

0.43 

542.5 

24 

18    2  17.64 

0.836 

22  44  17.6 

0.28 

352.0 

25 

1755    2.23 

0.397 

22  39  57.9 

0.43 

538.7 

25 

18    237.85 

0.849 

22  44  24.1 

0.27 

348.4 

26 

17  55  11.97 

+0.4x4 

—22  40     8.1 

-0.43 

5  34-9 

26 

18    258.37 

+o.86a 

-22  44  30.4 

-0.26 

344.8 

27 

17  55  22.12 

0.431 

22  40  18.3 

0.42 

531.2 

27 

18    3  19.19 

0.875 

22  44  36.4 

0.25 

341.2 

28 

17  55  32.67 

0.448 

22  40  28.4 

0.4a 

527.4 

28 

18    340.32 

0.887 

22  44  42.2 

0.24 

337.6 

29 

17  55  43.61 

0.464 

22  40  38.5 

0.42 

523.7 

29 

18    4    1.75 

0.899 

22  44  47.7 

0.22 

334.1 

30 

17  55  54.94 

0.48Z 

22  40  48.6 

0.42 

519.9 

30 

18    423.47 

0.9ZZ 

224453.0 

0.2Z 

330.5 

31 

17  56    6.67 

+0.497 

-22  40  58.6 

—0.42 

5  16.2 

31 

18    445.47 

+0.943 

-22  44  58.0 

-0.20 

326.9 

32 

17  56  18.79 

40.513 

-2241     8.5 

-0.4X 

512.5 

32 

18    5    7.75 

+0.935 

-2245     2.7 

— O.Z9 

323.3 

Day  of  the  Month. 

7th. 

ISth. 

tSd. 

Day  of  the  Month. 

1st. 

•th. 

17th. 

Wth. 

Semidiameter  . 
Horizontal  Para 

8.0 

0.9 

7.9 
0.9 

7-8 
0.9 

Semidiameter    . 
Horizontal  Para 

... 
Lllax  .    . 

0 

7.7 
0.9 

7.6 
0.9 

7.5 
0.8 

7.4 
0.8 

lUax      .... 

NoTK.— Tb«  nign  +  indicate!  north  decUnatiOEti ;    tha  iign  —  Ind 

CHtM  «oulh  dticlinailona. 

SATURN,  1900. 


247 


1 

GREENWICH  MEAN  TIME. 

NOVEMBEK. 

DECEMBER. 

4 

1 
% 

5 

Ascension. 

Var.  of 

R.A. 
for  I 
Hoar. 

Apparent 
Declination. 

V»r.  of 
Decl. 
fori 
Hour. 

Meridian 
Passage. 

1 

■s 

1 

Apparent 

Right 
Ascension. 

Var.  of 
R.  A. 
for  1 

Hour. 

Apparent 
Declination. 

Var.  of 
DeeL 
fori 
Hour. 

Meridian 
Passage. 

JV<NW. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

Noon. 

h   m     s 

s 

0           t            H 

- 

h     m 

h    m     s 

s 

9         t         w 

» 

h     m 

Z 

18    5    7.75 

+0.935 

-22  45    2.7 

—0.19 

3233 

I 

18  18     5.81 

+1.X98 

-22  44  40.0 

-^*•»8 

138.3 

2 

18    530.32 

0.946 

2245  7.1 

0.18 

319.8 

2 

18  18  34.62 

X.904 

22  44  32.9 

0.30 

134.9 

3 

18    553.16 

0.957 

22  45  1 1.2 

0.16 

3  16.2 

3 

18  19    3.57 

x.ao9 

22  44  25.4 

0.3a 

131.4 

4 

x8    6  16.26 

0.968 

22  45  15.0 

0.15      3  12.7 

4 

18  19  32.65 

i.ax4 

22  44  17.5 

0.34 

I  28.0 

5 

18    6  39.62 

0.979 

22  45  18.5 

0.14      3    9-1 

5 

18  20     1.85 

X.3I9 

2244     9.1 

0.36 

124.5 

6 

18    7    3.25 

+0.990 

-22  45  21.7 

-0.13      3    5-6 

6^ 

18  20  31.16 

+i.aa4 

-22  44     0.2 

-H).38 

I  2I.I 

7 

18    727.14 

X.00Z 

22  45  24.6 

o.ia 

3    2.0 

7 

18  21     0.59 

X.329 

22  43  50.9 

0.40 

X  17.6 

8 

18    7  51.27 

Z.OZI 

22  45  27.1 

0.10 

258.5 

8 

18  21  30.13 

i.a33 

224341.1 

0.42 

z  Z4.2 

9 

18    8  15.65 

i.oai 

22  45  29.3 

0.09 

255.0 

9 

18  21  59.77 

X.237 

22  43  30.9 

0.44 

I  10.7 

lO 

18    840.28 

Z.031 

22  45  31.2 

0.08 

251.5 

10 

18  22  29.51 

x.a4x 

22  43  20.2 

0.46 

1    7-3 

II 

18    9    5.15 

+1.041 

-22  45  32.7 

-0.07 

2  48.0 

II 

18  22  59.35 

+1.245 

-2243     9.0 

+0.47 

I    3.8 

12 

18    9  30.25 

1.051 

22  45  33.8 

0.05 

2445 

12 

18  23  29.29 

Z.249 

22  42  57.3 

0.49 

I    0.4 

13 

18    955-58 

1.060 

22  45  34-6 

0.03 

2  41.0 

13 

18  23  59.31 

1.352 

22  42  45.2 

0.51 

056.9 

M 

18  10  21.14 

X.069 

22  45  35-0 

-o.ox 

2375 

14 

18  24  29.41 

X.255 

22  42  32.6 

0.53 

053.5 

15 

18  10  46.93 

X.078 

22  45  35.0 

+0.01 

2  34-0 

15 

18  24  59.58 

X.258 

22  42  19.5 

0.55 

050.1 

i6 

18  II  12.93 

+X.087 

-22  45  34-6 

-eo.oa 

230.5 

16 

18  25  29.83 

+1.26X 

-22  42     6.0 

+0.57 

046.7 

17 

18  II  39.14 

Z.096 

22  45  33.9 

0.04 

2  27.0 

17 

1826     0.15 

x.a64 

22  41  52.1 

0.59 

043.2 

i8 

18  12    5.56 

1.X05 

22  45  32.8 

0.05 

223.5 

18 

18  26  30.52 

X.266 

22  41  37.7 

o.6z 

039.8 

19 

18  12  32.19 

X.X13 

22  45  31.3 

0.07 

2  20.0 

19 

18  27     0.94 

x.a68 

22  41  22.8 

0.63 

036.4 

20 

18  12  59.02 

Z.X2X 

22  45  29.4 

0.08 

2  16.5 

20 

18  27  31.42 

X.270 

2241     7.5 

0.65 

033.0 

21 

18  Z3  26.04 

+I.I29 

-22  45  27.0 

+0.X0 

2  13.0 

21 

18  28      1.93 

+X.272 

-22  40  51.7 

+0.67 

029.5 

22 

18  13  5325 

1. 137 

22  45  24.2 

0.X2 

2    9-5 

22 

18  28  32.51 

X.274 

22  40  35.5 

0.69 

0  26.1 

23 

18  14  20.65 

I.X45 

22  45  21.0 

O.X4 

2    6.0 

23 

18  29     3.10 

X.276 

22  40  18.8 

0.71 

0  22.7 

24 

z8  14  48.22 

1.15a 

22  45  17.4 

O.X5 

2    2.5 

24 

18  29  33.73 

X.277 

22  40     1.6 

0.73 

019.3 

25 

18  15  15.96 

I.I59 

22  45  13.4 

0.17 

159.0 

25 

18  30     4.38 

1.378 

22  39  44.0 

0.75 

0  Z5.8 

26 

x8  15  43.88 

+1.166 

-22  45    8.9 

+0.19 

155.6 

26 

18  30  35.04 

+1.278 

-22  39  26.0 

+0.77 

0  Z2.4 

27 

z8  z6  11.96 

X.X73 

2245  4.0 

0.31 

I  52.1 

27 

18  31     5.71 

X.279 

2239     7.6 

0.79 

0   9.0 

28 

18  16  40.20 

1.180 

22  44  58.7 

0.23 

148.7 

28 

18  31  36.40 

X.279 

22  38  48.7 

0.80 

0    5.6 

29 

1817    8.59 

X.X86 

22  44  52.9 

0.24 

145.2 

29 

18  32     7.08 

x.279 

22  38  29.4 

0.82 

5  0    ».« 

\n    56.8 

30 

x8  17  37.13 

x.x9a 

22  44  46.7 

o.a6 

I  41.8 

30 

18  32  37.76 

X.278 

2238     9.7 

0.83 

23  55-3 

31 

18  18    5.81 

+X.198 

—22  44  40.0 

+0.28 

138.3 

31 

1833     8.43 

+1.278 

-22  37  49.6 

+0.85 

23  51.9 

32 

18  18  34.62 

+i.«H 

-22  44  32.9 

+0.30 

134-9 

32 

18  33  39.09 

+x.a77 

-22  37  29.1 

-H).86 

23  48.5 

Day  of  the  Month. 

8d. 

10th. 

18th. 

86th. 

Day  of  the  Month. 

4th. 

18th. 

iOth. 

88th. 

8«th. 

Horizontal  Parallax   .     . 

7.3 

0.8 

7.3 
0.8 

7.2 
0.8 

7.2 
0.8 

Semidiameter  .... 
Horizontal  Parallax 

n 

7.1 
0.8 

0.8 

7' 
0.8 

k 

7.1 

0.8 

The  sign  4-  prefixed  to  the  hourly  change  of  declination  indicates  that  north  declinations  are  increasing  and  s 
are  decreasing     The  sign  —  indicates  that  north  declinations  are  decreasing  and  south  declinations 

lOQth  declinations 
increasing. 
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UKANUS,  1900. 


GREENWICH 

MEAN  TIME. 

Apparent 

%ght 
Aacension. 

Var.  of 

Var.of 

A  *..«».«..*      Var.of 

Var.of 

Day  and 
Month. 

R.  A. 

for 

xDay. 

Apparent 
Declination. 

DecL 

for 

I  Day. 

Meridian 
Paaaage. 

Day  and 
Month. 

Aacenaion. 

a  A. 

for 
iDay. 

Apparent 
Decunation. 

Decl. 

for 

iDay. 

Mtfidlan 
Paaaa^e. 

Mwi. 

Noon,  \        Noon, 

Noon. 

Noon, 

NoM. 

Noon, 

Noon. 

h  m     s 

a 

e       »      w 

n 

h    m 

h  m     s 

8 

Oft                      M 

h    m 

Jan.    2 

163425.31 

+Z4.000 

-21  55  50.6 

-49.05 

21  44.4 

July     I 

16  30  33.98 

-8.651 

-21  49  15.4  +17.76 

952.5 

6 

16  35  20.44 

13.555 

21  57  44-4 

27.84 

21  29.6 

5 

1630    0.41 

8.126 

2148    6.3 

X6.76 

936.3 

lO 

16  36  13.69 

13.0A2 

"59  33-2 

96.56 

21  14-7 

9 

16  29  29.04 

7-553 

2147     1.5 

15.62 

920.0 

M 

1637    4.89 

xa.530 

22    I  16.8 

25.23 

20  59.8 

13 

1629    0.05 

6.933 

2146     1.5 

X4.34 

9    3.8 

i8 

16  37  53-87 

11.952 

22    255.0 

23.85 

2044-9 

17 

x6  28  33.63 

6.272 

2145    6.9 

12.96 

847.7 

22 

16  38  4a45 

-»-ix.33a 

-22   427.5 

—22.41 

20  29.9 

21 

1628   9.93 

-5.569 

-21  44  18.0 

+H.48 

831-5 

26 

i6  39  24.47 

10.670 

22    5  54-2 

20.93 

20  14.9 

25 

162749.13 

4-824 

21  43  35.2 

9.89 

815.5 

30 

1640   5-75 

9.964 

22   714.9 

19.42 

19  59.9 

29 

16  27  31.38 

4.046 

21  42  59.0 

8.11 

7  59-5 

Feb.    3 

164044.13 

9.ai9 

22    829.5 

17.87 

19  44-8 

Aug.    2 

16  27  z6.8o 

3.240 

21  42  29.6 

6.47 

743.5 

7 

16  41  19.46 

8.441 

22   9  37-8 

16.28 

19  29.6 

6 

1627   5.49 

S.412 

2142   7-3 

4.66 

727.6 

XI 

16  41  51.62 

+  7.637 

-22  10  39.7 

-14.67 

19  14.4 

zo 

z6  26  57.52 

-  1.572 

-21  41  52.4 

+  t.78 

711.7 

15 

164220.52 

6.809 

22  II  35.1 

13.02 

18  59.2 

14 

z6  26  52.93 

-  0.716 

21  41  45.x 

+  0.88 

655.9 

19 

16  42  46.06 

5.957 

22  12  23.9 

11.38 

1843.9 

x8 

16  26  51.79 

+  0.152 

2X  4X  45-4 

-1.04 

6  40.2 

23 

1643   8.14 

5.079 

22  13   6.1 

9.71 

18  28.5 

22 

162654.13 

1.025 

21  41  53.4 

2.97 

624.5 

27 

164326.67 

4.184 

22  13  41.6 

8.04 

18  13.0 

26 

1627   0.00 

1.909 

21  42  9.2 

4.9X 

6    8.9 

BCar.    3 

164341-59 

+  3.873 

-22  14  10.4 

-6.36 

17  57-5 

30 

1627   9.40 

+  2.789 

-21  42  32.7 

-6.84 

553.3 

7 

164352.85 

a.356 

22  14  32.5 

4.69 

17  42.0 

Sept    3 

16  27  22.30 

3.659 

2143    3-9 

8.75 

5  37-8 

ZI 

1644    0.44 

1.440 

22  14  47-9 

3.0a 

17  26.4 

7 

16  27  38.66 

4.518 

21  43  42.6 

XO.62 

522.3 

15 

1644    4-37 

+  0.507 

22  14  56.7 

-   1.37 

17  10.7 

ZI 

16  27  58.43 

5-364 

21  44  28.7 

12.44 

5    6.9 

19 

1644    4.66 

-0.379 

22  14  58.9 

■I-0.28 

1655.0 

15 

16  28  21.55 

6.195 

21  45  22.0 

14.20 

451.6 

23 

1644    1.34 

-  1.279 

-22  14  54.5 

+  1.91 

16  39.2 

19 

z6  28  47-97 

+  7.012 

-21  46  22.2 

-15.90 

436.3 

27 

16  43  54-44 

t.i66 

22  14  43-6 

3.52 

16  23.3 

23 

z6  29  17.62 

7.809 

21 47  29.1 

17.54 

4  2Z.I 

31 

16434402 

3.037 

22  14  26.4 

5.09 

16   7.4 

27 

16  29  50.41 

8.582 

214842.4 

19.C8 

4    5-9 

Apr.    4 

164330.18 

3.878 

22  14    2.9 

6.64 

1551-5 

Oct.     I 

16  30  26.23 

9.320 

21  50    Z.6 

•0.5s 

350.8 

S 

164313-04 

4.685 

22  13  33.3 

8.14 

15  35-4 

5 

1631    4.94 

10.026 

21  51  26.4 

ai.87 

335.7 

Z2 

164252.75 

-  5.455 

-22  12  57.8 

+  9.59 

15  19-4 

9 

16  31  46.41 

+10.702 

-215256.4 

-23.12 

320.7 

z6 

16  42  29.45 

6.187 

22  12  16.6 

11.00 

15    3-3 

13 

16  32  30.51 

"•344 

21  54  3X-2 

24.27 

3    5-7 

20 

1642    3-31 

6.876 

22  Z I  29.9 

12.32 

14  47.1 

17 

16  33  17.12 

11-955 

21  56  10.4 

25.32 

250.7 

24 

164134-50 

7-5aa 

22  10  38.1 

13.59 

14  30.9 

21 

1634   6.10 

12.527 

21  57  53-5 

26.25 

235-8 

28 

1641    3.20 

8.1x7 

22    941-3 

14.79 

14  14.6 

25 

16  34  57-28 

13.056 

215940.2 

27.06 

220.9 

May    2 

16  40  29.64 

-8.65a 

-22     839.9 

+15.90 

1358.3 

29 

16  35  50.49 

+13.540 

-22    129.8 

-27.75 

2    6.Z 

6 

16  39  5407 

9.iaa 

22    7  34-2 

16.92 

13  42.P 

Nov.    2 

163645-54 

X3.976 

22    3  22.0 

18.32 

I  51-3 

xo 

16  39  16.75 

9.528 

22    624.7 

17.83 

13  25.7 

6 

16  37  42.24 

14.367 

22    5 16.2 

28.77 

X36.5 

M 

16  38  37.93 

9.871 

22     5  II.7 

X8.63 

13   9-3 

10 

16  38  40.42 

14.715 

22   712.0 

19.IX 

z  2Z.7 

x8 

16375787 

X0.ZS0 

22    3  55-8 

19.32 

12  52.9 

14 

16  39  39-90 

15.018 

22   9   8.9 

29.53 

X    7.0 

22 

16  37  16.82 

-10.364 

-22     237.3 

+19.88 

12  36.5 

18 

164040.50 

+15.272 

-22  II    6.5 

-29.44 

052.2 

26 

16  36  35-05 

10.509 

22     X  16.9 

20.32 

12  20.1 

22 

16  41  42.01 

15.474 

2213   4-3 

29.44 

0375 

30 

16  35  52.85 

10.577 

21  59  54-9 

20.64 

12    3.6 

26 

16  42  44.22 

15.623 

22  15    1.9 

29.33 

022.8 

June    3 

16  35  10.53 

10.572 

21  58  32.0 

20.79 

II  47.2 

30 

164346.92 

15.718 

22  16  58.8 

29.12 

0    8.2 

7 

163428.37 

10.494 

21  57    8.8 

•0.80 

II  30.8 

Dec.     4 

164449.89 

15.760 

22  18  54.7 

18.82 

23  49.8 

XI 

16  33  46.67 

-10.347 

-21  55  45.8 

+20.66 

II  14.4 

8 

164552.93 

+15.752 

-22  20  49.2 

-28.40 

23  35-1 

15 

1633    5.68 

10.138 

21  54  23.7 

ao.37 

10  58.0 

12 

164655.84 

15.694 

222241.8 

27.90 

23  20.4 

19 

16  32  25.65 

9.865 

2153    3.0 

19-95 

10  41.6 

z6 

164758.42 

15.587 

^2^2432.3 

27.33 

23    5.7 

23 

16  31  46.85 

9.525 

21  51  44.3 

19.37 

10  25.2 

20 

1649   0.46 

15.422 

222620.3 

26.66 

22  51.0 

27 

1631    9-54 

9.119 

21  50  28.2 

18.63 

10   8.9 

24 

1650    1.72 

15.200 1    2228    5.5'    25.92 

22  36.3 

July     I 

5 

16  30  33.98 

-  8.651 

-21  49  15.4 

+17.76 

952.5 

28 

16  51    1.99 

+14.925  '-22  29  47.6  '-25.11 

22  21.6 

16  30    0.41  ]—  8.ia6 

-21  48    6.3 

+16.76 

936.3 

32 

16  52     1.05  1+14.598  i-22  31  26.3  1-24.23 

22    6.8 

Greateat  semidiameter, 
Least  semidiameter, 


Jmie  1,    i' 

December  5,    1' 


'.86 
'.67 


Greatest  horizontal  parallax, 
Least  horizontal  parallax, 


June  1, 

December  5, 


or.50 
c/'44 


NEPTUNE,  1900. 
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GREENWICH 

MEAN 

TIME. 

A««.»-«*       Var.  of 

Var.of 

Var.  of 

Var.of!                  1 

Day  and 
Month. 

Apparent 
Decfination. 

Decl. 

for 

X  Day. 

Meridian 
Passage. 

Day  and 
Month. 

Ascension. 

R.  A. 

for 

iDay. 

Apparent 
Decimation. 

Decl. 

for 

xDay. 

Meridian 
Passage. 

Aiwf.            iVflwi. 

JVtfw*. 

Aam. 

A^MW. 

Noon.  1        J^oon. 

ATMS. 

h  m     • 

B 

•     #     »» 

m 

h    m 

h  m     s 

s 

•     •     i» 

-           h    «     1 

Jan.     2 

5  39  10.86 

-6.984 

+22     355.7 

— a«ax 

10  50.7 

July      I 

5475416 

+9.495 

+22  13  39.8 

+t.75 

23    7-9 

6 

5  38  43-34 

6.77« 

22     347.3 

X.99 

10  34-5 

5 

54831-91 

9.374 

22  13  50.2 

1.44 

22  52.8 

2p 

5  38  16.74 

6.517 

22     339.8 

X.74 

zo  18.3 

9 

5  49   9-11 

9.22X 

22  13  59*3 

CIX 

22  37-7 

M 

5  37  51-26 

6.320 

22     333.4 

1.48 

10    2.2 

^3 

54945.64 

9.038 

2214   7.1 

1.80 

22  22.6 

x8 

5  37  27.03 

5.888 

22     3  28.0 

1.20 

946.1 

17 

5  50  21.38 

8.827 

22  14  13.7 

W9    22    7.5  II 

22 

5  37   4-21 

-5-5x6 

+22     323.8 

—0.90 

930.0 

2Z 

5  50  56.22 

+8.587 

+22  14  Z9.O 

+X.16 

21  52.3 

26 

53642.95 

5.X08 

22     3  20.8 

0.56 

913.9 

25 

5  51  30.03 

8.313 

22  Z4  23.0 

0.86 

21  37-1 

30 

5  36  23.39 

4.667 

22     319.3 

—0.21 

857-8 

29 

552    2.68 

8.007 

2a  14  25.9 

0.59 

21  21.9 

Feb.    3 

536   5-65 

4.197 

22     3.19.2 

+0.16 

841.8 

Aug.    2 

5  52  34-05 

7.673 

28  14  27.6 

0.30 

21    6.7 

7 

5  35  49-85 

3.698 

22     320.6 

0.53 

825.8 

6 

5  53   403 

7.313 

22  14  28.2 

+aoi 

20  51.5 

IZ 

53536.10 

-3.171 

+22     323.4 

+0.90 

8    9.9 

zo 

5  53  32.52 

+6.92B 

+22  Z4  27.7 

-0.25 

2036.2 

15 

5  35  24.50 

a.699 

22     327.8 

1.30 

7  54-0 

14 

5  53  59-42 

6.519 

22  Z4  26.2 

0.49 

2020.9 

19 

5  35  1508 

a.077 

22     333.8 

X.70 

738.1 

z8 

5  54  24-64 

6.087 

22  Z4  23.8 

0.70 

20    5.6 

23 

5  35   7-90 

1.5" 

22     341.4 

a.09 

7  22.2 

22 

5  54  48.08 

5.629 

22  14  20.6 

o.go 

19  50.2 

27 

5  35    3-OI 

0.930 

22     350.5 

3.48 

7    6.4 

26 

5  55   9.64 

5.X47 

22  14  16.6 

X.XO 

19  34-9 

Mar.    3 

5  35   0.48 

-0.339 

+22     4     1.2 

+2^5 

650.7 

30 

5  55  29.23 

+4.645 

+22  Z4  IZ.8 

-X.27 

1919.5 

7 

5  35   0.31 

•fo.«56 

22    413.3 

3.2X 

634-9 

Sept.    3 

5  55  46.78 

4.X29 

22  14    6.4 

X.4X 

19    4-1 

ZI 

5  35    2.52 

0.847 

22    426.9 

3*59 

6  19.2 

7 

556   2.23 

3596 

2214    0.5 

1.55 

18  48.6 

15 

5  35   7-08 

1.433 

22    442.0 

3.94 

6    3.6 

ZZ 

5  56  15-53 

3.051 

22  13  54-0 

1.68 

18  33.1 

19 

5  35  13-98 

a.015 

22    458.4^ 

4.23 

548.0 

X5 

5  56  26.62 

t.493 

221347.1 

X.79 

18  17.5 

23 

53523-19 

•H1.590 

+22     516.0 

+4.55 

532.4 

19 

5  56  35-46 

+1.996 

+22  13  39.8 

-1.86 

18    1.9 

27 

5  35  34.69 

3.157 

22    534.8 

4.82 

516.9 

23 

55642-01 

X.346 

22  Z  3  32.2 

1.92 

17  46.3 

31 

5  35  48.43 

3-7W 

22    5  54-6 

5-07 

5    1-4 

27 

5  56  46.22 

a76i 

22  Z3  24.4 

1.97 

17  30.6 

Apr.    4 

536   4-37 

4.«53 

22    615.4 

5.a9 

445.9 

Oct.     I 

5  56  48.  zo 

+0.176 

22  Z  3  16.4 

«.OI 

17  14.C 

8 

5  36  22.43 

4.77a 

22     636.9 

5.46 

430.5 

5 

55647-64 

-0.405 

2213    8.3 

2.03 

16  59.2 

12 

5  36  42.52 

+5-«7i 

+22    659.1 

+5.62 

415-1 

9 

5  56  44.87 

—0.981 

+22  13    0.2 

-«.04 

16  43.4 

i6 

5  37    4-57 

5.749 

22     721.9 

5.76 

3  59-7 

13 

5  56  39.80 

X.551 

22  12  52.0 

2.05 

'  16  27.6 

20 

5  37  28.48 

6.ao5 

22    745.2 

5.86 

3  44-4 

17 

5  56  32.47 

2.116  1    22  12  43.8 

2.05 

z6  11.7 

24 

5  37  54-18 

6.642 

22    8    8.8 

5.91 

329.1 

21 

5  56  22.89 

2.668  1    22  12  35.6 

a.04 

13  55.8 

28 

5  38  21.58 

7.05a 

22    832.5 

5-94 

313-8 

25 

55611.15 

3.203       22  12  27.5 

t.ox 

15  39-9 

May     2 

5  38  50.56 

+7-435 

+22    856.3 

+5-9* 

258.6 

29 

5  55  57-29 

-3.721   +22  12  19.5 

-i.gB 

15  23.9 

6 

5  39  21.02 

7.789 

22   919.9 

5.87 

343.4 

Nov.    2 

55541-42 

4.2x0  1    22Z2IZ.7 

1.94 

15    7-9 

lO 

5  39  52.83 

8.ZX0 

22    943.3 

5.8X 

228.2 

6 

5  55  23.65 

4.672      22  12    4.0 

X.9X 

14  51.9 

14 

54025.87 

8.406 

22  10    6.4 

5.7a 

2  13.0 

zo 

5  55    408 

5.110,    22  II  56.4 

1.87 

14  35-9 

i8 

541    0.04 

8.674 

22  10  29.1 

S.S9 

Z57.8 

14 

5  54  42.8Z 

5.5x7      22  II  49.0 

x.8x 

14  19.8 

22 

54135-21 

+8.909 

+22  1051.1 

+5.41 

z  42.6 

z8 

5  54  19.99 

—5.890+22  11  41.9 

-X.75 

14    3-7 

26 

54211-27 

9.x  16 

22  ZZ  12.4 

5.«4 

127.5 

22 

5  53  55-74 

6.227  1    22  Z I  35.0 

x.70 

13  47-5 

30 

5  42  48.09 

9.288 

22  ZZ  33.0 

5.04 

ZZ2.4 

26 

5  53  30.23 

6.521  1    22  ZI  28.3 

X.64 

13  31-4 

June    3 

54325.53 

9.427 

22  ZZ  52.7 

4.80 

0573 

30 

5  53    3.63 

6.7721    22  ZZ2Z.9 

X.56 

13  15-2 

7 

5  44    3.46 

9.533 

22  Z2  ZZ.4 

4.55 

042.2 

Dec.    4 

55236.11 

6.980  1    22  II  15.8 

1.50 

12  59.0 

II 

5  44  41-75 

+9.606 

+22  12  29.1 

+4.a9 

0  27.1 

8 

552    7-85 

-7.142 

+22  11     9.9 

-1.42 

12  42.8 

15 

5  45  20.27 

9.648 

22  12  45.7 

4.00 

0  12.1 

12 

5  51  39.03 

7.261 

22  11     4.4 

1.34 

12  26.6 

19 

54558.89 

9.660 

2213     I.I 

3.70 

23  53-2 

16 

551    9-82 

7-335 

22  10  59.2 

X.24 

12  10.4 

23 

5  46  37-51 

9.64« 

22  13  15.3 

3.39 

23  38.1 

20 

5  50  40.42 

7.357 

22  10  54.5 

1.13 

11  54.2 

27 

5  47  15.98 

9.587 

22  1328.2 

3.06 

23  23.0 

24 

550H.03 

7.33a 

22  10  50.2 

I. OX 

II  38.0 

July     1 

5  47  54-16 

+9.495 '+22  13  39.8 

+2.75 

23  7.9 

28 

54941-83 

-7-a57  1+22  10  46.4 

-0.87 

zi  21.8 

5 

54831.91 

+9.37+  1+22  13  50.2 

+a.44 

22  52.8 

32 

54913.05 

j+22  1043.1 

11    5.6 

Greatest  semidiameicr. 
Least  senitdiameter. 


December  19,    x' 
Jiin-  18,    x' 


.33 
.25 


Greatest  horizontal  parallax, 
Least  horizontal  parallax, 


December  19, 
June  x8, 


or.31 

0^.29 
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HELIOCENTRIC  CO-ORDINATES,  1900. 


MERCURY. 

GREENWICH  MEAN 

NOON. 

Date. 

Heliocentric 

Longitude, 

Mean£quinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithxn 

of 

Radius 

Vector. 

Logarithm  of  Distance      | 
from  Earth — 

At  Date. 

At  Interme- 
diate Date. 

e        < 

,, 

e      1     u 

, 

M 

e 

1                M 

<      u 

Jan.    o 

X99   40 

57.8 

3  «4  Si-9 

-10 

33-4 

+3 

14       32.3 

-33  15-4 

9.62x5332 

0.0544512 

0.0577509 

X 

203      3 

26.6 

3  ao    9-5 

9 

36.9 

2 

52       12.5 

aa33.4 

9.6264262 

O.060968X 

0.0641048 

2 

206  21 

24.0 

3  15  48.9 

8 

33.9 

2 

29      47.x 

33  36.7 

9.6310574 

0.0671626 

O.0701431 

3 

209  35 

11.4 

3  11  49»o 

7 

25.6 

2 

7  20.5 

33  36.0 

9.6354232 

0.0730480 

0.0758788 

4 

2X2    45 

8.7 

3    8    8.9 

6 

13.X 

I 

44  56.3 

33  3X.9 

9.6395219 

0.0786373 

0.0813249    j 

5 

215   5^ 

35.4 

3    4  47.6 

-  4 

57-4 

■H 

22   37-7 

—33  14.8 

9.6433523 

0.0839432 

0.0864936 

6 

2x8   54 

49.8 

3     I  44*3 

3 

39.6 

X 

0  27.5 

33    S'a 

9.6469140 

0.0889776 

0.09x3966 

7 

22X    55 

9.6 

a  58  58.a 

2 

20.6 

0 

38  28.1 

ax  53.4 

9.6502068 

0.0937518 

0.0960447 

8 

224  52 

51.6 

3  56  28.6 

-  I 

1.2 

+0 

i6  41.4 

3X   39.6 

9.6532313 

0.0982766 

0.1004489 

9 

227  48 

X2.0 

a  54  X4.7 

+  0 

17.8 

~o 

4  50.6 

3Z  34. Z 

9.655988X 

0.1025627 

0.1 046 190 

xo 

230  41 

26.2 

3  53  16.1 

+    X 

35.6 

-0 

26     6.3 

-31    7.x 

9.6584782 

0. 1066188 

0.1085634 

XI 

233   32 

49.2 

3  50  3a.a 

2 

51.7 

0 

47     4.4 

3048.8 

9.6607022 

0.1 104537 

0.1x22909 

X3 

236  22 

35.2 

a  49    3.3 

4 

5.4 

I 

7  43.5 

90  39.3 

9.66266x7 

0.1 140759 

O.I 158094 

13 

239  xo 

58.2 

a  47  46«o 

5 

x6.i 

I 

28     2.4 

30     8.5 

9.6643573 

O.I174925 

O.II9I26I 

M 

241   58 

IX.8 

a  46  43.a 

6 

23.2 

X 

48     0.1 

19  46.7 

9.6657897 

0. 1207x08 

0.1222473 

15 

244   44 

29.0 

a  45  53.3 

+  7 

26.4 

-2 

7  35.4 

-19  83-8 

9.6669602 

0.1237366 

O.X25I792 

x6 

247   30 

2.6 

a  45  i6.a 

8 

25-1 

2 

26  47-3 

x8  59.9 

9.6678693 

0.1265758 

0.1279272 

17 

250   X5 

5-4 

a  44  5X.5 

9 

X8.9 

2 

45   34.8 

x8  35.0 

9.6685177 

0.1292337 

0.1304959 

x8 

252   59 

49.8 

a  44  39*a 

xo 

7-4 

3 

3   56.9 

18    8.9 

9.6689057 

0.13x7144 

0.1328897 

19 

255  44 

27.9 

a  44  39.a 

xo 

50.4 

3 

21   52.4 

X7  4X.8 

9.6690337 

0.1340223 

O.I35II25 

20 

258   29 

12.1 

a  44  51.3 

+11 

27.3 

-3 

39  20.2 

-17  X3.5 

9.6689019 

0.1 361607 

0.137x674 

21 

26x    14 

14.6 

a  45  15-7 

IX 

57-9 

3 

56   19.0 

x6  43.9 

9.6685098 

O.1381327 

0.1390570 

22 

263   59 

47.6 

a  45  5a.3 

12 

22.0 

4 

12   47.5 

z6  Z3*o 

9.6678574 

0.1399406 

0.1407836 

23 

266  46 

3-4 

a  46  4i»3 

12 

39.2 

.4 

28   44.4 

15  40.5 

9.6669442 

0.14 I 5862 

0.1423488 

24 

269  33 

X4.4 

a  47  4a.8 

12 

49.4 

4 

44     8.0 

X5    6.4 

9.6657697 

O.1430714 

O.X437539 

25 

272   21 

33.3 

«  48  57.0 

+12 

52.2 

-4 

58   56.7 

-X4  30.6 

9-664333X 

0.1443965 

0.1449992 

26 

275    " 

12.9 

a  50  34.3 

12 

47.6 

5 

13     8.6 

13  5a.8 

9.6626335 

0.145562 I 

0.X460852   j 

27 

278     2 

26.2 

a  5a    4-7 

12 

35.4 

5 

26  41.5 

X3  13.7 

9.6606702 

0.1465683 

0.1470113   . 

28 

280  55 

26.8 

a  53  58.8 

12 

»5.4 

5 

39  33-2 

13  30.3 

9.6584420 

0.1474140 

0.X477762 

29 

283   50 

28.4 

a  56    6.9 

II 

47.7 

5 

51   41.3 

"  45.3 

9.6559478 

0.X480977 

0.1483785 

30 

286  47 

45.4 

a  58  39.5 

+11 

12.2 

-6 

3     2.8 

-xo  57.3 

9.6531869 

0.1486182 

0.X488163 

31 

289  47 

32.3 

3    I    7-0 

xo 

29.0 

6 

13   34-9 

xo    6.x 

9.6501584 

0.1489723 

0.1490861 

Feb.    X 

292   50 

4.6 

3    4    0.3 

9 

38.x 

6 

23   139 

9  X1.4 

9.6468613 

O.1491571 

0.1491849 

2 

295  55 

38.0 

3    7    9.4 

8 

39-7 

6 

31   56.4 

8  Z3.8 

9.6432955 

O.1491690 

0.1491092 

.  3 

299     4 

28.9 

3  xo  35.3 

7 

34-1 

6 

39   38.1 

7    9.9 

9.6394609 

0.1 49004 I 

0.1488525 

4 

302   16 

54.4 

3  14  X8.7 

+  6 

21.7 

-6 

46   14.6 

—  6    3.3 

9.635358X 

0.1486543 

0.1484094 

5 

305   33 

12.4 

3  x8  ao.3 

5 

3.0 

6 

51   41.0 

4  49.6 

9.6309881 

O.1481165 

0.X477745 

6 

308  53 

4X.1 

3  33  40.5 

3 

38.6 

6 

55   51.9 

3  3X.3 

9.6263530 

0.1473825 

0.X469396 

7 

3x2   18 

40.0 

3  a7  ao.4 

2 

9.3 

6 

58  41.5 

3    6.9 

9.6214558 

0.1464445 

0.1458961 

8 

315  48 

28.7 

3  3a  ao.5 

+  0 

36.0 

7 

0     3.6 

—  0  36.0 

9.6163009 

0.1452933 

0.1446348 

9 

319  23 

27.9 

3  37  4i»5 

—    X 

0.2 

-6 

59   51.2 

+  X    1.9 

9.6108943 

O.X439191 

0.1431447 

xo 

323     3 

58.8 

3  43  a4.0 

2 

37.8 

6 

57  57-3 

347.3 

9.6052441 

O.1423100 

0.1414138 

XX 

326  50 

23.2 

3  49  a8.5 

4 

X5.4 

6 

54   14.0 

440.6 

9.5993605 

0.1404541 

0.1394293 

X2 

330  43 

3.3 

3  55  55.4 

5 

51.1 

6 

48  33.3 

643.3 

9.5932564 

0.1383375 

0.X371767 

13 

334  42 

21.6 

4    a  44-9 

7 

22.9 

6 

40  46.7 

8  5a.4 

9.5869483 

0.1359448 

0.1346399 

M 

338  48 

40.5 

4    9  56.8 

-  8 

48.4 

-6 

30  45.5 

+XI   XX.3 

9.5804561 

0.1332596 

0.13180x9 

15 

343     2 

22.5 

4  VJ  30.8 

-xo 

5.3 

-6 

18    2X.2 

+13  38.8 

9.5738042 

0.1 30264 I 

0.1286440 
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MERCURY. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

e         < 

^ 

0       <     u 

^ 

^ 

0 

, 

,, 

.       s. 

Feb.  15 

343     2 

22.5 

4  17  30.8 

—10 

5.3 

-6 

18 

2Z.2 

+X3  38.8 

9.5738042 

0.1 30264 1 

0.1286440 

i6 

347   23 

49.1 

4  as  96,0 

II 

10.9 

6 

3 

25.2 

x6  X4.5 

9.5670224 

0.1269388 

0.1251460 

17 

351   53 

21.0 

4  33  41.0 

12 

2.3 

5 

45 

49.6 

x8  57.9 

9.5601455 

0.1232627 

0.1212865 

i8 

356  31 

17.0 

4  44  13-9 

12 

36.8 

5 

25 

27.3 

ax  47.8 

9.5532147 

O.1192143 

0.I170431 

19 

I    17 

53.7 

4  51     1.9 

12 

51.8 

5 

2 

12.5 

34  43.6 

9.5462782 

0.1 147699 

0.I123919 

20 

6   13 

24.6 

5    0    1.5 

-12 

44.8 

-4 

36 

1.3 

+27  40.0 

9.5393907 

0.1099058 

0.1073088 

21 

11    17 

59.0 

5    9    8.1 

12 

14.0 

4 

6 

52.5 

30  37.0 

9-5326x50 

O.X045976 

0.1017690 

22 

x6  31 

41.2 

S  x8  x6.o 

XI 

18.2 

3 

34 

48.0 

33  30.8 

9.5260205 

0.0988201 

0.0957481 

23 

21   54 

29.2 

5  97  18.6 

9 

57.1 

2 

59 

53.8 

36  x6.o 

9.5x96836 

0.0925499 

0.0892226 

24 

27  26 

13.8 

536    7.8 

8 

11.8 

2 

22 

20.4 

3848.2 

9.5136861 

0.0857634 

0.0821698 

25 

33     6 

37.4 

S  44  34*9 

-  6 

4.6 

-I 

42 

23.7 

+4X     1.6 

9.5081 140 

0.0784394 

0.0745702 

26 

38  55 

12.9 

5  5a  30.0 

3 

39.5 

I 

0 

25.4 

42  50.4 

9.5030555 

0.0705602 

0.0664079 

27 

44   51 

23.2 

5  59  48.5 

-  I 

1.9 

-0 

16 

53.0 

44    8.9 

9.4985973 

0.062 I I 20 

0.0576716 

28 

50  54 

20.3 

6    6    1.9 

+  1 

41.4 

+0 

27 

40.5 

44  51.7 

9.4948218 

0.0530859 

0.0483550 

Mar.    X 

57     3 

5.9 

6  IX  Z7-8 

4 

22.6 

I 

12 

37.1 

44  54.4 

9.4918038 

0.0434794 

0.0384600 

2 

63   16 

31.6 

6  15  ao.6 

+  6 

53.4 

+1 

57 

X5.2 

+44  14-3 

9.4896061 

0.0332981 

0.0279957 

3 

69  33 

20.0 

6  x8    2.2 

9 

5.7 

2 

40 

51.I 

4a  50.X 

9.4882762 

0.0225554 

0I0169803 

4 

75  52 

6.9 

6  19  16.7 

xo 

52.2 

3 

22 

41.2 

4043.9 

9.4878438 

0.01 12743 

0.0054416 

5 

82   It 

23.3 

6  X9    0.8 

12 

7.0 

4 

2 

3.6 

37  55.6 

9.4883184 

9.9994873 

9.9934168 

6 

88   29 

38.1 

6  17  13.8 

12 

46.3 

4 

38 

20.9 

34  33.5 

9.4896896 

9.9872367 

9.9809546 

7 

94  45 

21.4 

6  X3  58.4 

+12 

48.8 

+5 

II 

1.3 

+30  43.x 

9.4919267 

9.9745774 

9.9681 132 

8 

100  57 

7.3 

6    9  ao.x 

12 

15.2 

5 

39 

40.1 

3631.9 

9.4949813 

9.9615703 

9.9549584 

9 

107     3 

36.5 

6    3  26,5 

II 

8.7 

6 

4 

0.7 

9*     7.9 
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9.5857025    . 

5 

330     8  30.7 

X  35    3-0 

z 

33-9 

3 

z6 

5.7 

X  30.9 

9.862 zz 380 

9.5925316 

9.5993754 

7 

333   18   38.7 

X  35    5.1 

z 

Z6.3 

3 

z8 

49.4 

X    X3.8 

9.86205355 

9.6062252 

9.6130731 

9 

336  28  5Z.O 

X  35    7.3 

0 

57-7 

3 

20 

56.8 

0  54.5 

9.86z984^4 

9.6199ZZ7 

9.6267344 

ZI 

339  39     7-8* 

X  35    9-6 

+0  38.4 

-3 

22 

27.4 

—0  36.0 

9.86Z908Z4 

9.6335350 

9.6403074 

13 

342  49  29.4 

X  35  xa.o 

+0 

Z8.7 

3 

23 

20.9 

-0   17.4 

9.86182338 

9.6470469 

9.6537488 

15 

345  59  55.8 

X  35  X4.5 

-0 

Z.4 

3 

23 

37-1 

4o     X.3 

9.86Z73093 

9.6604088 

9.6670230 

17 

349   10  27.3 

X  35  X7.0 

0 

21.3 

3 

23 

15.9 

0  30.0 

9.86Z63Z05 

9.6735884 

9.680x023 

19 

352  2z     4.0 

X  35  19.6 

0 

4Z.Z 

3 

22 

17.3 

0  38.6 

9.86Z52405 

9.6865622 

9.692966X 

21 

355   31  45-9 

I  35  M.S 

-z 

0.3 

-3 

20 

4Z.4 

+0   57.3 

9.86Z4ZOZ8 

9.6993124 

9.7055996 

23 

358  42  33.3 

X  35  as-x 

z 

z8.8 

3 

z8 

28.5 

I    X5.7 

9.86Z2899Z 

9.71Z8268 

9-7179933 

25 

I   53  26.3 

X  35  a7-9 

z 

36.4 

3 

15 

38.8 

X  33.9 

9.86ZZ6348 

9.7240985 

9.7301418 

27 

5     4  24.8 

1  35  30.7 

z 

52.8 

3 

Z2 

Z3.0 

X  5X.9 

9.86103Z3Z 

9.736Z232 

9.7420425 

29 

8   Z5  29. z 

I  35  33.« 

2 

7.8 

3 

8 

ZZ.5 

3    9-6 

9.86089379 

9.7478997 

9.7536949 

31 

Zz  26  39.2 

1  35  36.5 

-a 

2Z*2 

-3 

3 

35.0 

44  S6.9 

9.86075137 

9.7594283 

9.765x002 

Sept.    2 

14  37   55.3 

X  35  39.5 

2 

32.9 

2 

58 

24-3 

a  43.8 

9.86060444 

9.7707ZO9 

9.7762608 

4 

17  49   17-2 

X  35  4a-5 

2 

42.7 

2 

52 

40.2 

3    0.3 

9.86045347 

9.7817505 

9.7871804 

6 

21     0  45.3 

X  35  45.6 

2 

50.5 

2 

46 

23-9 

3  X6.1 

9.86029889 

9.7925510 

9.7978629 

8 

24   Z2   Z9.5 

X  35  48.7 

2 

56.2 

2 

39 

36.4 

3  3X«4 

9.860Z4Z22 

9.803 zz62 

9.80831x4 

10 

27  24     0.0 

X  35  5X.8 

-2 

59.7 

-2 

32 

z8.8 

+3  46.x 

9.85998692 

9.8Z34488 

9.8x85286 

12 

30  35  46.8 

X  35  55.0 

3 

z.o 

2 

24 

32.6 

4     O.X 

9.85981849 

9.8235512 

9.8285X7X 

14 

33  47  39.9 

X  35  58.4 

3 

0.0 

2 

z6 

Z9.0 

4  X3.4 

9.85965442 

9.8334268 

9.8382806 

16 

36  59  39.6 

X  36    X.5 

2 

56.8 

2 

7 

39-6 

4  a5.9 

9.85948924 

9.843079Z 

9.8478227    1 

18 

40  zi   45.8 

X  36    4.8 

2 

51.4 

58 

35.9 

4  37.6 

985932343 

9.8525122 

9.857x480 

20 

43  23  58.7 

X  36    8.x 

-2 

43.8 

-z 

49 

9.5 

+4  48.5 

9.85915758 

9.86Z7309 

9.86626x9 

22 

46  36   Z8.4 

I  36  XX.5 

2 

34-2 

39 

22.3 

458.6 

9.858992Z3 

9.87074x4 

9.875x704 

24 

49  48  44.9 

I  36  I5-0 

2 

22.6 

29 

Z5.9 

5    7.7 

9.85882765 

9.8795495 

9.8838793 

26 

53     I   18.3 

X  36  X8.4 

2 

9.2 

z8 

52.3 

5  X5.8 

9.8586646Z 

9.888x607 

9.8923945 

28 

56   Z3  58.7 

I   36  33.0 

Z 

54.2 

8 

13.4 

5  a3-o 

9.85850357 

9.8965814 

9.9007224 

30 

59  26  46.2 

}  36  25-5 

-X 

37.8 

-0 

57 

2Z.X 

+5  a9.x 

985834503 

9.9048x80 

9.9088687 

Oct.     2 

62   39  40.9 

I  36  39.x 

-I 

20.1 

-o 

46 

17.6 

+5  34- a 

9.858Z8950 

9.9x28756 

9.9168396 
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VENUS. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

•Daily 
MotiozL 

Reduction 

to 

OrbJt. 

Heliocentric 
Latitqde. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

e        1 

M 

•           i       M 

1                M 

0 

<      u 

Oct.     a 

62  39  40.9 

I36  19-X 

-I        20.1 

-0 

46 

17.6 

+5  34.2 

9*858 18950 

9.9x28756 

9.9168396 

4 

65  32 

4a.7 

I  36  3a*7 

I     1.4 

0 

35 

4.8 

538.4 

9.85803746 

9.92076 II 

9.9246406 

6 

69     5 

51.8 

13636.4 

0  42.0 

0 

23 

44-9 

5  4X.4 

9.85788943 

9.9284786 

9.9322758 

8 

72  19 

8.1 

X  36  40.0 

0  2Z.9 

0 

12 

20.0 

5  43.3 

9*85774588 

9.9360326 

9.9397496 

zo 

75  32 

31-7 

I  36  43.6 

-0     1.5 

-0 

0 

52.4 

5  44.2 

9*85760723 

9.9434270 

9.9470652 

23 

78  46 

2-5 

I  36  47.« 

+0   18.8 

■H3 

10 

35-8 

+5  43-9 

9*85747396 

9.9506645 

9.9542254 

14 

81  59 

40t6 

I  36  50.8 

0  39.0 

0 

22 

2.4 

5  42.5 

9.85734648 

9.9577478 

9.9612324 

i6 

85   13 

25.8 

X  36  54.4 

0  58-6 

0 

33 

25.2 

5  40.x 

9.85722522 

9,9646796 

9.9680898 

i8 

88  27 

18,0 

X  36  57.9 

1   17-5 

0 

44 

42.0 

336.5 

9.85711055 

9.9714O34 

9.9748010 

20 

91   41 

X7.2 

I  37    X.3 

1   35-5 

0 

55 

50-7 

5  3X.9 

9*85700289 

9,9781029 

9.98x3695 

2a 

94  55 

23*2 

X  37    4»7 

+x  5a«a 

+1 

6 

48.9 

+5  86.2 

9.85690260 

9.9846014 

9.9877991 

a4 

98     9 

35-8 

X  37    7'9 

2     7-5 

I 

17 

34-7 

5  X9.4 

9.85680996 

9.9909631 

9-9940937 

26 

zoi   25 

54.8 

X  37  XX.X 

2    21.2 

I 

28 

5.9 

3  XX.6 

9.85672529 

9,9971914 

0.0002569 

28 

104  38 

20.0 

X  37  X4-X 

a  331 

z 

38 

20.4 

5    2.8 

9*85664888 

0.0032906 

0.0062929 

30 

107  52 

50.9 

X  37  X6.9 

a  43-0 

I 

48 

i6.3 

4  S2.9 

9*85658099 

0.0092645 

0.0x22057 

Nov.    I 

III     7 

27.4 

I  37  X9.6 

+a  50.9 

+1 

57 

51.6 

+4  42.2 

9.85652183 

0.0151x69 

0.0x79988 

3 

114    22 

9.0 

z  37  aa.o 

a  56.5 

a 

7 

4-3 

4  30.4 

9*85647x61 

0.02085x6 

0.0236757 

5 

117    36 

55.3 

X  37  24.3 

a  59.9 

a 

15 

52.7 

4  X7.8 

9.85643045 

0.02647x3 

0.0292390 

7 

I20    51 

45.9 

X  37  a6.3 

3     1.0 

2 

a4 

15.1 

4    4.4 

9.85639855 

0.03x9788 

0.0346909 

9 

124    6 

40.2 

X  37  t8.o 

2  59-8 

2 

3a 

9.8 

3  50.x 

9.85637596 

0.0373756 

0.0400332 

II 

127    21 

37-9 

X  37  99,6 

+2  56.2 

+2 

39 

35.2 

■H  15.2 

9.85636277 

0.0426637 

0.0452670 

13 

130    36    38*2 

X  37  30.8 

a  50.4 

2 

46 

29.8 

3  X9.4 

9.85635904 

0.0478436 

0.0503938 

15 

133  51 

40.7 

X  37  3X.7 

a  42.4 

2 

5a 

52.4 

3    3.0 

9.85636476 

0.0529178 

0.0554156 

17 

137    ^ 

44.8 

X  37  3»'3 

a  32.3 

2 

58 

41.6 

a  46.x 

9.85637992 

0.0578877 

o.o6p3344 

19 

140    21 

49.7 

X  37  32.6 

a  20.3 

3 

3 

56.4 

a  28.6 

9.85640448 

0.0627558 

0.065x517 

21 

143    36 

54.8 

X  37  3a.5 

+2    6.4 

+3 

8 

35.6 

+a  X0.6 

9.85643836 

0.0675229 

0.0698699 

23 

146    51 

59.5 

X  37  32.1 

X  51*0 

3 

la 

38.4 

X  5a.2 

9.85648143 

0.0721927 

0.0744915 

as 

150     7 

3.0 

X  37  3X.4 

I   34«i 

3 

16 

4-1 

X  33.4 

9.85653356 

0,0767668 

0.0790188 

27 

153   22 

4.8 

X  3730.3 

I   16.0 

3 

z8 

51.9 

X  X4.4 

9.85659453 

0.0812480 

0.0834548 

29 

156  37 

3.9 

X  37  a8.8 

0  5^.9 

3 

ai 

1.4 

0  55.x 

9.85666421 

0.0856394 

0.0878021 

Dec.    1 

159  51 

59.8 

X  37  27.0 

+0  37.1 

+3 

aa 

32.2 

+035.6 

9.85674231 

0.0899431 

0.0920628 

3 

163     6 

51.8 

X  37  24.9 

+0   16.9 

3 

a3 

24.0 

+0  16.  z 

9.85682860 

0,094 1614 

0.0962392 

5 

166    21 

39.1 

X  37  22-4 

-0     3.6 

3 

23 

36.6 

-0   3.4 

9.85692280 

0.0982964 

0.XQ03331 

7 

169    36 

21. 1 

X  37  19.6 

0  24.0 

3 

23 

ID.2 

0  33.0 

9.85702458 

0.1023495 

0.1043459 

9 

172    50 

57-1 

X  37  X6.4 

0  44.1 

3 

22 

4.8 

042.4 

9.85713361 

aio6322Z 

0.1082783 

II 

176      5 

26.5 

X  37  13.0 

-I     3.6 

+3 

20 

20.8 

-X     X.6 

9.85724955 

0.1x02 145 

0.1x21309 

13 

179    19 

48.7 

X  37    9-2 

1  22.4 

3 

17 

58.4 

X  20.7 

9.85737201 

0.1x40277 

0.1 159048 

15 

182    34 

3.1 

X  37    5.2 

I  40.0 

3 

14 

58.3 

X  39.4 

9.85750061 

0.1x77625 

0.1196010 

17 

185    48 

9.1 

1  37    0.9 

1  56.3 

3 

11 

21. 1 

1 57.8 

9.85763490 

0.1214203 

o.z 232205 

19 

189      2 

6.4 

I  36  36.4 

2   11.2 

3 

7 

7-5 

2  X5.7 

9.85777446 

0.1 2500 18 

O.Z267644 

21 

192    15 

54-4 

X  36  51-6 

-2  24.4 

+3 

2 

18.5 

—a  33.a 

9.85791883 

a 1285086 

0.1302345 

a3 

195    29 

32.7 

X  36  46.7 

2  35-8 

2 

56 

55.1 

a  S0.2 

9.85806756 

0.1319422 

O.I3363I9 

25 

198  43 

0.9 

X  36  41.6 

a  45-1 

2 

50 

58.3 

3    6.5 

9.85822017 

0.1353040 

0.1369587 

27 

201   56 

18.9 

I  36  36.3 

a  5a.4 

2 

44 

29.3 

3  22.3 

9.85837617 

0*1385962 

0.1402 169 

29 

205     9 

26.2 

I  36  31.0 

2  57.5 

2 

37 

29.6 

3  37.4 

9.85853506 

0.1418209 

0.1434084 

31 

208  22 

22.8 

I  36  25.6 

-3     0.4 

+2 

30 

0.4 

-3  5X.7 

9.85869634 

0.1449796 

0.1465350 

33 

211    35 

8.5 

X  36  20.Z 

-3     i-o 

-1-2 

22 

3.3 

-4    5.2 

9.85885950 
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MARS. 

GREENWICH  MEAN 

NOON. 

Data. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logaritiim  of  Diaunce      1 
from  Earth—              | 

At  Date. 

1 
At  Interme-  1 
diateDate.    | 

e         «        M 

u 

,, 

0 

.     .. 

1 

Jan.     o 

286     8  48.9 

35  57.49 

+48!8 

-I   33  29.8 

-0  37.58 

0.15285998 

0.3804250 

0.3803337 

2 

287   20  49.8 

36    3.37 

47.8 

X   34  43-8 

0  36.4a 

0.15227221 

0.3802389 

0.3801406   ' 

4 

288   33     2.4 

36    9.18 

46.8 

I   35  55.5 

0  35.a6 

0.1 5 1695 12 

0.3800389 

0.3799338 

6 

289  45   26.4 

36  14.87 

45.6 

I   37     4.8 

0  34-06 

0.15x12900 

0.3798255 

0.3797142 

8 

290  58     1.8 

36  ao.47 

44-4 

I   38   11.8 

0  3a.85 

0.15057419 

0.3795999 

0.3794827 

10 

292    10  48.3 

36  a5.98 

+43.0 

-I   39   16.2 

-0  31.60 

0.15003099 

0.3793628 

0.3792403 

12 

293   23  45.7 

36  31.36 

41.6 

I  40  18.2 

0  30.3a 

0.14949978 

0.3791153 

0.3789878 

M 

294   36   53.7 

36  36.64 

40.2 

I  41    17-5 

0  99.04 

0.14898083 

0.3788579 

0.3787257 

i6 

295   50   12.2 

36  41.80 

38.6 

1   42   14-3 

0  27,72 

0.14847445 

0.3785912 

0.3784546 

i8 

297     3   40.9 

3646.84 

37-0 

I   43     8.4 

026.36 

0.14798093 

0.3783157 

0.378x747 

20 

298   17   19.5 

36  5X.77 

+35-3 

-I   43  59-7 

-0  25.00 

0.14750065 

0.3780315 

0.3778863 

22 

299   31     7.9 

3656.56 

33.5 

I   44  48.4 

0  23.60 

o«  14703382 

0.3777390 

0.3775895 

24 

300  45     5.7 

37    x.ao 

31.6 

I   45   34-2 

0  22.90 

0.14658075 

0.3774380 

0.3772844 

26 

301   39   12.7 

37    5.7a 

29.7 

I   46  I7-I 

0  90.76 

0.14614174 

0.3771287 

0.3769709 

28 

303   13   28.6 

37  xo-M 

27.8 

I   46  57.2 

0  19.32 

0.14571707 

0.3768x09 

0.3766487 

30 

304   27   53.1 

37  X4.36 

+25.8 

-I   47  34-4 

-0  17.84 

0.14530698 

0.3764843 

0.3763179 

Feb.     I 

305   42   25.9 

37  18.46 

23.7 

I   48     8.6 

0  X6.36 

0.X4491176 

0.3761494 

0.3759790 

3 

306  57     6.8 

37  aa-38 

21.6 

I   48   39.8 

0  X4.84 

0.14453163 

0.3758067 

0.3756323 

5 

308   II   55.4 

37  a6.i8 

19.4 

I   49     7-9 

0  13.32 

0.14416691 

0.3754562 

0.3752786 

7 

309  26  51.5 

37  a9-83 

17.2 

I   49  33-0 

0  11.78 

0.14381779 

0.3750995 

0.3749189 

9 

310  41   54.6 

37  33.27 

+15.0 

-1   49  55.0 

-0  10.93 

0.14348449 

0.3747368 

0.3745534 

II 

3"   57     4-5 

37  36.58 

12.7 

I   50   14.0 

0    8.67 

0.14316722 

0.3743687 

0.3741829 

13 

313   12  20.9 

37  39.74 

10.4 

I   50  29.7 

0     7.10 

0.14286625 

0.3739959 

0.3738079 

15 

314  27  43.3 

37  4a.70 

8.1 

I   50  42.3 

0    5.50 

0.14258 170 

0.3736188 

0.3734285 

17 

315   43   "-6 

37  45.50 

5.8 

I   50  51.8 

0    3.9a 

0.14231382 

0.3732372 

0.3730449 

19 

316  58  45-2 

37  48.14 

+  3.4 

-I   50  58.0 

-0   2.32 

0.X4206277 

0.37285x5 

0.3726570 

21 

318   14   24.0 

37  S0.57 

+  i.o 

I   51     1.0 

-0   0.70 

0.1 4 182876 

0.3724613 

0.3722646 

23 

319  30     7-4 

37  52.85 

-  1.3 

I   51     0.8 

+0   0.91 

0.X4X61X86 

0.3720667 

0.3718673 

25 

320  45  55.2 

37  54.93 

3.7 

1   30  57.4 

0    2.52 

0.14141229 

0.3716670 

0.3714652 

27 

322     I   47.0 

37  56.83 

6.1 

X   50  50-7 

0    4.16 

0.14123017 

0.3712622 

0.3710578 

Mar.    I 

323   17  42.4 

37  58.54 

-8.4 

-I   50  40.7 

-H)    5.78 

0.14x06563 

0.3708520 

0.3706448 

3 

324   33  4I-I 

38    0.07 

X0.8 

I   50  27.5 

0  7.40 

0. 1409x878 

0.3704364 

0.3702268 

5 

325  49  42.6 

38    1.4a 

13.1 

X    50    II.I 

0.1407897X 

0.3700160 

0.3698040 

7 

327     5  46.6 

38    «.58 

15.4 

I  49  31-5 

0  10.64 

0.14067853 

0.3695909 

0.3693769 

9 

328  21   52.8 

38    3-55 

17.6 

I  49  28.6 

0  12.26 

0.14058529 

0.36916x8 

0.3689462 

II 

329  38     0.7 

38    4.3a 

-19.9 

-I  49     2.4 

+0  13.86 

0.X40510XO 

0.3687295 

0.3685118 

13 

330  54     9.9 

38    4.90 

22.0 

I  48   33.1 

0  15.46 

0.14045298 

0.3682933 

0. 368074 X 

15 

332   10  20.2 

38    5.a9 

24.2 

X  48     0.6 

0  17.06 

0.1404x396 

0.3678542 

0.3676336 

17 

333   26  30.9 

S8    5.47 

26.3 

I  47  24.8 

0  18.66 

0.14039308 

0.3674 I2X 

0.367x898 

19 

334  42   41.9 

S8    5.48 

28.4 

I  46  43.9 

0  90.24 

0.14039036 

0.3669667 

0.3667426 

21 

335   58   52.8 

38    5.a7 

-30.4 

-X  46     3-9 

+0  21.80 

0.1404058 I 

0.3665176 

0.3662917 

23 

337   15     3.0 

38    4.89 

32.3 

I  45   18.8 

0  23.36 

0.14043940 

0.3660647 

0.3658365 

25 

338   31    12.2 

38    4.3a 

34-2 

I  44  30.5 

024.89 

0.X4049110 

0.3656071 

0.3653765 

27 

339  47  20.2 

38    3.56 

36.0 

I  43  39.2 

0  26.41 

0.X4056090 

0.3651446 

0.3649XIX 

29 

341     3  26.4 

38    2.60 

37.7 

X  42  44.9 

0  27.9a 

0.14064874 

0.3646762 

0.3644397 

31 

342   19  30.5 

38    X.45 

-39.4 

-I   41   47-5 

+0  29.40 

0.14075455 

0.3642017 

0.3639622 

Apr.     2 

343   35   32.1 

38    0.10 

-41.0 

-I  40  47-2 

+0  30.88 

0.X4087831 

0.3637213 

0.3634787 
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1 

MARS. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
MoUon. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Dally 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

0       1       « 

<     f 

,^ 

0                 «               H 

4          M 

Apr.     2 

343   35   32.1 

38    0.Z0 

-41.0 

-I        40       47.2 

+0     30.88 

O.14087831 

0.3637213 

0.3634787 

4 

344   51   30.8 

37  58.59 

42.4 

I   39  44.1 

0  3a.32 

0.14101984 

0.3632347 

0.3629893 

6 

346     7   26.3 

37  56.88 

43.9 

I    38   38.0 

0  33.75 

0.14117910 

0.3627425 

0.3624943 

8 

347   23   18.2 

37  54.97 

45.2 

I   37   29.1 

0  35.16 

0-14135599 

0.3622448 

0.3619939 

lO 

348   39     6.1 

37  58.89 

46.4 

I   36   17.4 

0  36.53 

0.14155034 

O.3617417 

0.361488 I 

12 

349   54  49.6 

37  50.63 

-47.6 

-I    35     3.0 

+0  37.89 

O.I 4 176208 

O.3612331 

0.3609768 

14 

351    10  28.5 

37  48.ao 

48.6 

I   33  45-9 

0  39.aa 

0.14199103 

0.3607190 

0.3604598 

i6 

352   26     2.4 

37  45-59 

49.6 

I   32   26.1 

0  40.5a 

0.14223703 

0.3601990 

0.3599365 

i8 

353  41   30.8 

37  42.79 

50.5 

I   31     3-8 

0  4X.80 

0.14249992 

0.3596723 

0.3594065 

20 

354  56  53.4 

37  39.8a 

51.2 

I  29  39-0 

0  43.04 

0.14277954 

0.3591389 

0.3588692 

22 

356   12   10.0 

37  36.70 

-51.9 

-I   28   H.6 

+0  44.a6 

0.14307567 

0.3585975 

0.3583237 

24 

357  27  20.2 

37  33.41 

52.5 

I   26  41.9 

0  45.45 

0.14338811 

0.3580477 

0.3577692 

26 

358  42  23.6 

37  39.95 

52.9 

I  25     9.9 

0  46.6Z 

0.14371669 

0.3574881 

0.3572045 

28 

359  57   19-9 

37  a6.34 

53-3 

I   23   35.5 

0  47.74 

0.14406117 

0.3569182 

0.3566292 

30 

I   12     8.9 

37  M.58 

53.6 

I   21   58.9 

0  48.83 

0.14442131 

0.3563376 

0.3560433 

May     2 

2  26  50.1 

37  18.65 

-53.7 

-I   20  20.2 

+0  49.90 

0.14479691 

0.3557462 

0.3554464 

4 

3  41   23.4 

37  14-58 

53.8 

I   18  39.4 

0  50.9a 

0.14518770 

0.3551438 

0.3548385 

6 

4  55  48-4 

37  10.34 

53.7 

I   16  56.5 

0  51.9a 

0.14559343 

0.3545305 

0.3542198 

8 

6   10     4.7 

37    5.99 

53.6 

I    15   11.7 

0  53.89 

0.14601384 

0.3539063 

0.3535900 

10 

7  24   12.3 

37    1.50 

53-4 

I   13  25.0 

0  53.8a 

0.14644867 

0.3532709 

0.3529489 

12 

8   38   10.6 

3656.85 

-53.0 

-I    II   36.5 

+0  54.70 

0.14689763 

0.3526239 

0.3522960 

14 

9  5Jt   59.6 

36  53.09 

52.6 

I     9  46.2 

0  55.57 

0.14736047 

0.3519650 

0.3516309 

16 

II     5   38.9 

36  47.ao 

52.1 

I     7  54.2 

0  56.39 

0.14783687 

0.3512936 

0.3509529 

18 

12   19     8.4 

36  4a. 17 

51.4 

I     6     0.6 

0  57.18 

0.14832655 

0.3506088 

0.3502611 

20 

13   32   27.6 

36  37-04 

50.7 

I     4     5-5 

0  57.94 

0.14882920 

0.3499098 

0.3495547 

22 

14  45   36.4 

36  31.78 

-49.9 

-I     2     8.9 

+0  58.66 

0.14934452 

0.3491956 

0.3488323 

24 

15   58   34.7 

36a6,44 

49.0 

I     0   10.9 

0  59-34 

0.14987222 

0.3484647 

0.3480929 

26 

17   II   22.1 

36  ao.96 

48.0 

0  58   11-5 

z    0.00 

0.1 504 I 196 

0.3477166 

0.3473357 

28 

i8  23  58.5 

36  15.38 

47.0 

0  56  10.9 

X    0.60 

0.15096344 

0.3469501 

0.3465599 

30 

19  36   23.6 

36    9.71 

45.8 

0  54     9.2 

z     z.z8 

0.15152631 

0.3461650 

0.3457653 

June    I 

20  48   37.3 

36    3.95 

-44.6 

-0  52     6.2 

+x    x.Ta 

0.1 52 10028 

0.3453609 

0.3449517 

3 

22     0   39.3 

35  58.08 

43-3 

0  50     2.3 

X    a.aa 

0. 15268503 

0.3445377 

0.3441189 

5 

23   12  29.6 

35  5a. X3 

41.9 

0  47  57-4 

z    a.70 

0.15328021 

0.3436953 

0.3432667 

7 

24  24     7.9 

35  46.14 

40.5 

0  45  51.5 

X    3.X4 

0.15388545 

0.3428330 

0.3423943 

9 

25  35  34-0 

35  40.0a 

39.0 

0  43  44.9 

X    3.54 

0.15450045 

0.3419505 

0.3415017 

II 

26  46  47.9 

35  33.85 

-37.4 

-0  41   37.4 

+x    3.90 

0.155 12490 

0.3410478 

0.3405884 

•13 

27  57  49.4 

35  37.60 

35.8 

0  39  29.3 

X    4.3a 

0.15575841 

0.3401237 

0.3396536 

15 

29     8  38.3 

35  ai.ag 

34-1 

0  37  20.5 

X    4.5a 

0.15640066 

0.3391779 

0.3386963 

17 

30  19  14.6 

35  X4.9a 

32.4 

0  35   11.2 

z    4.80 

0.15705133 

0.3382086 

0.3377149 

19 

31   29  38.0 

35    8.48 

30.6 

0   33     1.4 

X    s.oa 

0.15771004 

0.3372149 

0.3367084 

21 

32   39  48.5 

35    a,oo 

-28.7 

-0   30  51. 1 

+x    5.aa 

0.15837648 

0.3361954 

0.3356758 

23 

33  49  45-9 

34  55.48 

26.8 

0  28  40.5 

X    5.40 

0.15905032 

0.335M93 

0.3346158 

25 

34  59  30.3 

34  48.90 

24.9 

0  26   29.6 

X    5.53 

0.15973118 

0.3340752 

0.3335275 

27 

36     9     1.5 

34  4a.a6 

23.0 

0  24   18.4 

1    5.64 

0.16041875 

0.3329725 

0.3324103 

29 

37   18   19.4 

34  35.60 

21.0 

0  22     7.0 

X    5.70 

0.16111270 

0.3318407 

0.3312637 

July     I 

38  27  23.9 

34  a8.9a 

-19.0 

-0   19   55.6 

+x    5.74 

0.16181265 

0.3306793 

0.3300876 

3 

39  36   150 

34  aa,ao 

-17.0 

-0  17  44.1 

+x    5.76 

0.16251834 

0.3294884 

0.3288817 
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1 
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<    Reduction 
to 
Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

LoKaritfam 

of 

Radius 

Vector. 

Logarithm  of  Distance       1 
from  Sarth—                | 

At  Date. 

At  Interme- 
diate Date. 

July     I 

38   27   23''.9 

34  ^'9* 

N 

-19.0 

e 
-0 

19  55.6 

+x    5.74 

0.1618x265 

0.3306793 

0.3300876 

3 

39   36   15-0 

34  M.«o 

17.0 

0 

17  44.1 

1  5.76 

0.16251834 

0.3194884 

0.5288817 

5 

40  44   52.7 

34  15-44 

14.9 

0 

15  32.6 

1  5.75 

0.16322936 

0.3282674 

0.327^52 

7 

41    53    16.8 

34    8.67 

12.8 

0 

13    2I.I 

1  5.70 

0.16394541 

0.3270153 

0.3263776 

9 

43      I    27.3 

34     1.86 

10.8 

0 

II    9.8 

I  5.6a 

0.16466614 

0.3257324 

0.3250790 

II 

44     9   24.2 

33  55.05 

-8.7 

~o 

8  58.6 

+x    5.52 

0.16539127 

0.3244x76 

0.3237479 

13 

45   17     7-5 

33  48.24 

6.6 

0 

6  47.7 

I  5.40 

0.16612042 

0.3230699 

0.3223836 

15 

46  24   37-2 

33  41.40 

4-5 

0 

4   37.1 

X    5.24 

0.16685333 

0.3216886 

0.3209849 

17 

47   31   53-1 

33  34-54 

2.4 

0 

2    26.7 

X    3.06 

0.X6758962 

0.3202722 

0-3195499 

19 

48   38   55-4 

33  27.70 

-  0.3 

-0 

0  16.8 

I  4.86 

0.16832900 

0.3188182 

0.3180772 

21 

49  45  43-9 

33  20.86 

+  1.8 

+0 

I  52.7 

+x    4.62 

0.16907120 

0.3173265 

0.3x65660 

«3 

50  52   18.8 

33  X4.02 

3-9 

0 

4     1-7 

X    4.38 

0.16981583 

0.3157955 

0.3150x50 

25 

51   58   40.0 

33    7.17 

6.0 

0 

6  10.1 

X     4.XO 

0.17056263 

0.3142243 

0.3134233 

27 

53     4  47.5 

33    0.33 

8.0 

0 

8   18.0 

X    3.79 

0.17131x31 

0.3x26x20 

0.31x7904 

29 

54   10  41-3 

32  53.50 

10. 1 

0 

10  25.3 

X    5.46 

0.17206x55 

0.3109584 

0.3x0x158 

31 

55   i<5  21.5 

32  46.7X 

+12. 1 

+0 

12   31-9 

+1    3-xa 

0.1728 I 303 

0.3092627 

0.3083989 

Aug.     2 

56  21   48.1 

32  39.91 

14.1 

0 

14  37.8 

X    S.76 

0.17356550 

0.3075245 

0.3066393 

4 

57  27     1.2 

32  33.14 

16.0 

0 

i6  42.9 

X    2.38 

ax743i866 

0.3057433 

0.3048364 

6  . 

58  32     0.7 

32  26.39 

18.0 

0 

18  47.3 

X    X.98 

a I 750722 I 

0.3039185 

0.3029896 

8 

59  36  46.8 

32  19.68 

X9.9 

0 

20  50.8 

X    X.54 

0.17582589 

0.3020494 

0.3010980 

lO 

60  41    19.4 

32  12.96 

+21.7 

+0 

22   53.4 

+1     l.XO 

0.17657944 

O.300135X 

0.299x608 

12 

61   45   38.6 

32    6.28 

23.5 

0 

24  55.2 

X    0.64 

0.17733257 

0.298x746 

0.2971765 

M 

62  49  44-5 

31  59.64 

25-3 

0 

26  56.0 

X    0.X5 

0.17808505 

0.296166X 

0.2951434 

i6 

63   53   37-2 

Sx  53.02 

27.1 

0 

28  55.8 

0  39.66 

0.17883655 

0.2941080 

0.2930598 

i8 

64   57   16.7 

31  46.45 

28.8 

0 

30  54.6 

0  59.  X4 

0.X7958685 

0.29x9987 

0.2909244 

20 

66     0  43.0 

SX  39.90 

+30.4 

+0 

32  52.4 

•fo  58.62 

0.18033570 

0.2898368 

0.2887358 

22 

«7     3  56-3 

31  33.40 

32.1 

0 

34  49.1 

0  58.08 

0.18 108288 

0.2876212 

0.2864929 

24 

68     6   56.6 

3x26.96 

33.6 

0 

3^  44-7 

0  57.52 

0.X8182809 

0.2853508 

0.2841950 

26 

69     9  441 

31  20.52 

35-1 

0 

38  39.1 

0  56.95 

0.182571x3 

0.2830252 

0.28x84x3 

28 

70   12   18.7 

3X  14.X2 

36.6 

0 

40  32.4 

036.36 

0.18331174 

0.2806433 

0.27943x2 

30 

71    14   40.6 

31    7.80 

+38.0 

+0 

42  24.5 

+055.76 

0. 18404970 

0.2782049 

0.2769642 

Sept.    I 

72    16  50.0 

31     x.sa 

39.3 

0 

44   15.4 

0  55. X5 

0.18478479 

0.2757090 

0.2744393 

73   18   46.8 

30  55.28 

40.6 

0 

46     5.1 

0  54.5a 

0.1855 1679 

O.2731551 

0.27x8563 

74   20   31.1 

30  49.10 

41.9 

0 

47  53.5 

0  53.88 

0.X8624547 

0.2705427 

O.2692141 

75   22     3-2 

30  42.97 

43.x 

0 

49  40.6 

0  53.23 

0.18697063 

0.2678705 

0.2665x18 

76  23  23.0 

SO  36.88 

+44.2 

+0 

51   26.4 

4o  52.58 

0.18769205 

0.265x376 

0.2637477 

77  24   30.7 

30  30.85 

45.2 

0 

53   10.9 

0  5X.90 

0.X8840952 

0.2623419 

0. 260920 X 

78  25  26.4 

30  24.87 

46.2 

0 

54  54-1 

0  5Z.22 

0.189 I 2285 

0.2594819 

0.2580271 

79  26  10.2 

30  18.94 

47.2 

0 

5<5  35.8 

0  50.54 

0.X8983183 

0.2565555 

0.2550669 

80  26  42.3 

30  13.  xo 

48.1 

0 

58   16.2 

0  49.85 

0.19053631 

0.253561 I 

0.2520379 

81   27     2.7 

30  7.30 

+48.9 

+0 

39  55.2 

+0  49.  X4 

0.19123609 

0.2504972 

0.2489389 

82  27   II. 5 

30  1.54 

49.6 

z 

I   32.8 

0  48.42 

0.19193098 

0.2473628 

0.2457689 

83  27     8.9 

29  55.86 

50-3 

I 

3     8.9 

0  47.70 

0.19262076 

0.2441569 

0.2425269 

25 

84  26  55.0 

29  50.24 

51.0 

I 

4  43.6 

0  46.98 

0.19330532 

0.2408786 

0.2392x20 

27 

85   26  29.9 

2944.68 

51-5 

I 

6   16.8 

0  46.24 

0.19398447 

0.2375269 

0.2358236 

29 

86   25   53-7 

29  39.20 

+52.0 

+1 

7  48.5 

+0  45-50 

0.19465803 

O.2341017 

0.23236IX 

Oct.     1 

1 

87   25     6.6 

29  33.76 

+52.5 

+1 

9   18.8 

+0  44.74 

0.19532587 

0.2306018 

0.2288236 
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MARS. 

GREEN\ 

VICH  MEAN 

Heliocentric 
Latitude. 

NOON. 

Data. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
MoUon. 

Reduction 

to 

Orbit 

Daily 
Motion. 

Logarithm 

of 

Radiua 

Vector. 

Logarithm  of  Distance 
from  Barth— 

At  Date. 

At  Interme- 
diate Date. 

e 

, 

,, 

M 

e 

^ 

. 

Oct.      1 

87 

25 

6.6 

•9  as-Tfi 

+52.5 

+x     9 

18.8 

+0  44.74 

O.X9532587 

0.2306018 

0.2288236 

3 

88 

24 

8.8 

S9  28.38 

52.8 

X    10 

47.5 

043.99 

0.19598780 

0.2270264 

O.2252XOX 

5 

89 

23 

0.2 

•9  as.  10 

53.2 

X    X2 

X4.7 

043.94 

0.19664366 

0.2233747 

0.22x5x99 

7 

90 

21 

41.2 

•917.86 

53.4 

X  X3 

40.4 

0  49.47 

O.X9729331 

0.2x96455 

0.2x77512 

9 

91 

20 

XI.7 

•9  XS.68 

53.6 

I  15 

4.6 

0  41.69 

O.X979366X 

0.2x58367 

O.2139019 

XX 

92 

18 

31.9 

aw    7.58 

+33.7 

4.x  x6 

27.2 

+0  40.99 

0.X9857341 

0.2XX9466 

0.2099705 

13 

93 

x6 

42.0 

S9    S.S5 

53.8 

X  X7 

48.3 

0  40.14 

0.19920359 

0.2079732 

0.2059545 

15 

94 

14 

42.2 

t8  57.58 

.         53.8 

X  19 

7.8 

099.36 

O.X9982701 

0.2039x4  X 

0.20x85x8 

17 

93 

X2 

32.4 

a6  5S.68 

53.7 

X    20 

25.7 

038.56 

0.20044350 

0x997676 

O.1976614 

X9 

96 

XO 

13.0 

"847.87 

53.6 

X    2X 

42.0 

0  37.78 

0.20105296 

0.X955329 

0. 193382  X 

ax 

97 

7 

43-9 

sB  43.11 

+53.4 

4-1    22 

56.8 

4096.98 

0.20x65525 

0.X912088 

0.1890x27 

23 

98 

5 

5.4 

•898.4a 

53.2 

X  24 

X0.0 

0  96.18 

0.20225026 

0.1867939 

0.1845525 

as 

99 

2 

17.6 

96  33.81 

52.8 

X  25 

2X.6 

0  95.38 

0.20283791 

0.X822882 

0.1800009 

27 

99 

59 

20.7 

f8  99.76 

52.5 

X  26 

31.5 

094.58 

0.2034x801 

0.X776905 

O.X75357X 

29 

xoo 

56 

M-7 

«8  a4.8o 

52.x 

X  27 

39.9 

093.78 

0.20399048 

0.X730005 

0.X706206 

3X 

XOI 

52 

59.9 

s6  90.40 

•¥$1.6 

+1  28 

46.6 

+0  9a.97 

0.20455524 

0.1682x74 

0.X657906 

Nov.    2 

102 

49  3«.4 

tf  16.0S 

5X.I 

X  29 

51.8 

0  99.16 

0.2O5XX2I4 

0.1633403 

0.1608665 

4 

103 

46 

4-2 

«8  11.8a 

.      50.5 

I  30 

55.3 

0  91.34 

0.20566IIO 

0.1583688 

0.155847X 

6 

X04 

42 

23.7 

98    7.d4 

49.9 

I  3x 

57.1 

0  90.54 

0.20620202 

0.x 533010 

0.1507304 

8 

X05 

38 

34.8 

»8    3.5t 

49.2 

X  32 

57.4 

099.79 

0.20673479 

ax48i35o 

O.X455X44 

xo 

106 

34 

37.8 

97  90.48 

+48.5 

+1   33 

56.0 

4096.90 

0.20725932 

0.1428686 

0.1401975 

12 

107 

30 

32.8 

97  55.5a 

47.7 

X  34 

33.0 

0  98.09 

0.20777551 

0.137500& 

0.1347782 

14 

108 

26 

19/9 

97  5i.«3 

46.9 

I   35 

48.4 

097.97 

0.2082833X 

o.x 320297 

0.X29255X 

x6 

109 

21 

59.3 

97  47.8a 

46.0 

I   36 

42.x 

0  96.45 

0.20878257 

0.1264543 

0.1236274 

X8 

XXO 

17 

31.2 

97  44*08 

45.1 

X   37 

34.2 

0  95.63 

0.20927328 

0.X207744 

0.1x78952 

20 

III 

12 

55.7 

a7  40.4a 

+44.X 

+x   38 

24.6 

+094.81 

0.20975530 

0.x 149899 

0.1x20584 

22 

XI2 

8 

12.9 

•7  36.89 

43.1 

X   39 

X3.4 

0  93.99 

0.21022855 

0.X091008 

0.X061171 

a4 

"3 

3 

23.0 

97  33.99 

42.0 

I   40 

0.6 

0  93.17 

0.21069299 

0.X031074 

0.XOO0718 

26 

"3 

58 

26.x 

97  99.85 

40.9 

I   40 

46.x 

0  99.35 

0.2TXI4855 

0.0970Z05 

0.0939237 

28 

XX4 

53 

22.5 

97  26.48 

39.8 

I   4X 

30.0 

0  91.53 

0.2XX595I2 

0.0908x14 

0.0876738 

30 

"5 

48 

X2.I 

97  93.18 

+38.7 

+x   42 

12.2 

+0  90.79 

0.21203265 

0.0845109 

0.08x3229 

Dec.     2 

1x6 

42 

55-2 

97  19.98 

37.4 

I  42 

52.9 

0  19.90 

0.2I246IIO 

0.0781098 

0.0748715 

4 

117 

37 

32.0 

97  16.84 

36.2 

X  43 

3X.8 

0  19.06 

0.21268036 

0.0716082 

ao6832oo 

6 

1x8 

32 

2.6 

a7  13.75 

34.9 

I  44 

9.2 

0  18.96 

0.2x329040 

0.0650068 

0.0616687 

8 

119 

26 

27.1 

97  10.76 

33.6 

I   44 

44.9 

0  17.44 

0.2I369II4 

0.0583057 

0.054918X 

10 

120 

20 

45-7 

97    7.84 

+32.3 

+x  45 

19.0 

+0  16.63 

0.2 140825 I 

0.0515060 

0.0480697 

X2 

X2X 

14 

58.5 

97    5.00 

30.9 

X   45 

51.4 

0  15.81 

0.21446449 

0.0446094 

0.04x1253 

M 

X22 

9 

5.8 

97    2.9a 

29.5 

I   46 

22.2 

0  15.00 

0.21483700 

0.0376x81 

0.0340882 

x6 

123 

3 

7-4 

96  59.54 

28.x 

I   46 

51.4 

0  14.18 

0.2x519997 

0.0305361 

0.0269623 

i8 

123 

57 

3.8 

96  56.91 

26.6 

X   47 

18.9 

0  13.37 

O.2155534I 

0.0233676 

0.0x97526 

20 

124 

50 

551 

96  54.36 

•f25.i 

+1   47 

44.9 

4o  19.56 

0.2158972 I 

0.0x61182 

0.0T24651 

22 

125 

44 

41-3 

96  51.89 

23.6 

X   48 

9.2 

0  11.74 

O.21623133 

0.0087942 

0.0051064 

24 

126 

38 

22.7 

96  49.49 

22.1 

X    48 

31.8 

0  10.94 

0.21655578 

0.0014028 

9.9976845 

26 

127 

31 

39-3 

96  47.  X7 

20.6 

1 48 

52.9 

0  10. 13 

0.2x687046 

9.9939526 

9.9902082 

28 

128 

25 

31.4 

9644.99 

X9.O 

X   49 

12.4 

0    9.3a 

O.21717536 

9.9864525 

9.9826866 

30 

129 

18 

59.0 

9649.76 

+17.5 

+1   49 

30.2 

+0    8.59 

0.2x747042 

9.9789x17 

9.9751290 

32 

130 

12 

22.4 

9640.64 

+15.9 

.+1   49 

46.4 

+0    7.79 

0.21775559 

9.9713400 
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JUPITER. 

GREENWICH  MEAN 

NOON. 

1 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm 
fromS 

of  Disunce 
arth—               1 

At  Interme- 
diate Date.    ' 

At  Date. 

•               1                M 

.         u 

^, 

0 

„ 

Jan.     2 

234   39     9.6 

4  39-08 

-26.9 

+0   • 

55  21.0 

-14.53 

0.731 1484 

0.7851337 

0.7835829    . 

6 

234   57  46-1 

4  39-Z9 

26.9 

0   [ 

55     2.9 

4.55 

0.7310682 

0.7819777 

0.7803188    1 

10 

235   16  23.1 

4  39.a9 

26.9 

0 

54   44.6 

4.58 

0.7309874 

0.7786071 

0.7768433 

14 

235   35     04 

4  39-39 

26.8 

0   i 

54   26.3 

4.60 

0.7309062 

0.7750280 

0.773 162 1 

i8 

235   53   38.2 

4  39.50 

26.8 

0   i 

54     7.8 

4.63 

0.7308246 

O.7712461 

0.7692808 

22 

236   12   16.4 

4  39.60 

-26.8 

+0   , 

53  49.2 

-4.66 

0.7307426 

0.7672669 

0.7652052 

26 

236  30  55-0 

4  39-7J 

26.8 

0   [ 

53  S0.5 

4.68 

0.7306601 

0.7630967 

0.7609421 

30 

236  49   34- 1 

4  39.8X 

26.8 

0   • 

53   "8 

4.71 

0.7305772 

0.7587429 

0.7565002 

Feb.     3 

237     8   X3.6 

4  39.93 

26.7 

4. 

52  52.9 

4.73 

0.7304936 

0.7542157 

0.7518909 

7 

237  26  53.5 

4  40.03 

26.7 

0  [ 

52   33.9 

4.76 

0.7304096 

0.7495274 

0.7471269 

II 

237  45   33-8 

4  40. 14 

-26.7 

+0  i 

52   14.8 

-4.78 

0.7303252 

0.7446910 

0.74222 I I 

15 

238     4   14.6 

4  40.24 

.  26.6 

0  • 

51   55.6 

4.81 

0.7302404 

0.7397x89 

0.7371860 

19 

238  22  55.8 

4  40.35 

26.6 

0  • 

51   36.4 

4.83 

0.730x551 

0.7346241 

0.7320347 

23 

238  41    37.4 

4  40.46 

26.6 

0  ! 

ji    17.0 

4.86 

0.7300692 

0.7294202 

0.7267826 

27 

239     0   19.5 

4  40.58 

26.5 

0  < 

50  57.5 

4.88 

0.7299829 

0.724x245 

0.72x4480 

Mar.    3 

239  19     2.0 

4  40.69 

-26.5 

+0  • 

50  37-9 

-4.90 

0.7298962 

0.7187562 

0.71605x9 

7 

239  37  45-0 

4  40.80 

26.4 

0  « 

50  X8.3 

4.93 

0.7298090 

0.7x33378 

0.7x06168 

II 

239  56  28.4 

4  40.91 

26.4 

0  i 

\9  58.5 

4-95 

0.72972x4 

0.7078918 

0.7051658 

15 

240   15   12.3 

4  41.03 

26.3 

0     A 

[9  38.6 

4.98 

0.7296333 

0.7024417 

0.6997224 

19 

240   33   56-6 

4  41.  U 

26.3 

0     i 

[9   18.7 

5.00 

0.7295447 

0.69701 12 

0.69431 10 

1 

23 

240  52   41.4 

4  4X.«6 

-26.2 

+0     i 

j8  58.6 

-5.03 

0.7294557 

0.6916255 

0.6889579 

27 

241   zx   26.7 

4  41.37 

26.1 

0     A 

(8   38.5 

5.05 

0.7293663 

0.6863124 

0.6836928 

31 

241   30   12.4 

4  41.49 

26.1 

0     4 

(8   18.2 

5.07 

0.7292765 

c^68iio33 

0.6785481 

Apr.     4 

241   48  58.6 

4  4X.61 

26.0 

0     t 

n  57.9 

5.10 

0.7291861 

0.6760313 

0.6735572 

8 

242     7  45.2 

4  41.7a 

25.9 

0     A 

\7  37.4 

5." 

0.7290953 

0.671 1295 

0.6687523 

12 

242  26  32.4 

4  41.84 

-25.9 

+0    A 

17   x6-9 

-5.14 

0.7290041 

0.6664296 

0.6641653 

16 

242  45  20.0 

4  41.96 

25.8 

0     A 

j6  56- 3 

5.17 

0.7289125 

0.6619633 

0.6598275 

20 

243     4     8-0 

4  42.08 

25.7 

0     i 

^6  35.6 

5.19 

0.7288204 

0.6577619 

0.6557708 

24 

243    22    56.6 

4  4».ao 

25.6 

0     A 

j6  14.7 

5.22 

0.7287279 

0.6538580 

0.6520277 

28 

243    41    45.6 

4  42.32 

25.5 

0     4 

15  53.8 

5.34 

0.7286349 

0.6502840 

0.6486313 

May     2 

244       0    35.1 

4  42.44 

-25.4 

+0     A 

15  32.8 

-5.26 

0.7285415 

0.6470729 

0.6456x24 

6 

244    19    25.1 

443.56 

25.3 

0     A 

{5   11.8 

5.28 

0.7284477 

0.6442526 

0.6429966 

zo 

244    38    15.6 

4  42.68 

25.2 

0     A 

M  50.6 

5.30 

0.7283535 

0.6418466 

0.6408053 

14 

244  57     6.6 

4  43.80 

25.1 

0     A 

14  29.3 

5.33 

0.7282588 

0.6398745 

0.6390563 

18 

245   15  58.0 

4  42.93 

25.0 

0     A 

14     8.0 

5.35 

0.7281637 

0.6383526 

0.6377655 

22 

245  34  50.0 

4  43.0s 

-24.9 

+0     A 

>3  46.5 

-5.37 

0.7280682 

0.6372959 

0.6369450 

26 

245  53  42.5 

4  43.18 

24.8 

0     A 

J3  25.0 

5.39 

0.7279724 

0.6367135 

0.6366024 

30 

246   12   35.4 

4  43.30 

24.7 

0     A 

13     3.4 

5.43 

0.7278762 

0.63661 I 3 

0.6367408 

June    3 

246  31  28.9 

4  43.43 

24.6 

0     A 

»2  41-7 

5.44 

0.7277795 

0.6369897 

0.6373575 

7 

246  50  22.9 

4  43.56 

24.4 

0     A 

|2    19.9 

5.46 

0.7276824 

0.6378421 

0.63844x9 

II 

247     9   Z7.4 

443.68 

-24.3 

+0     A 

JI  58.0 

-5.48 

0.7275849 

0.6391550 

0.6399795 

15 

247  28   12.3 

4  43.81 

24.2 

0    A 

(Z  36.0 

5.50 

0.7274870 

0.6409130 

0.64x9532 

19 

247  47     7.8 

4  43.94 

24.0 

0     A 

H   14.0 

5.53 

0.7273887 

0.6430976 

0.6443439 

23 

248     6     3.8 

4  44.07 

23.9 

0     A 

JO  51.8 

S.54 

0.7272900 

0.6456891 

0.6471305 

27 

248  25     0.4 

4  44.«> 

23.8 

0     A 

(o  29.6 

5.57 

0.7271909 

0.6486642 

0.6502868 

July     I 

248  43  57-4 

4  44.33 

-23.6 

+0     A 

»o     7.3 

-5.59 

0.7270914 

0.6519941 

0.6537822 

5 

249     2  55-0 

4  44.46 

-23.5 

+0  : 

59  44.9 

-5.61 

0.72699x5 

0.6556469 

0.6575842 

HELIOCENTRIC  CO-ORDmATES,  1900. 


267 


JUPITER. 

GREENWICH  MEAN  NOON. 

Date. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

1 
Heliocentric 
Latitude. 

■ 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate Date. 

0 

, 

^ 

1            M 

„ 

0       .      .. 

„ 

July     1 

248 

43 

57''.4 

4  44*33 

-23.6 

+0  40     7.3 

-5.59 

0.72709x4 

0.651994X 

0.6537822 

5 

249 

2 

55.0 

4  44.46 

23.5 

0  39  44.9 

5.6X 

0.7269915 

0.6556469 

0.6575842 

9 

249 

21 

53.1 

4  44.59 

23.4 

0  39  22.4 

5.63 

0.7268912 

0.6595901 

0.66x6604 

13 

249 

40 

51-7 

4  44.7a 

23.2 

0  38   59-9 

5.65 

0.7267906 

0.66379x3 

0.6659789 

17 

249 

59 

50.8 

4  44.85 

23.1 

0  38   37.2 

5.67 

0.7266896 

0.6682x96 

0.6705096 

21 

250 

18 

50.5 

4  44«98 

—22.9 

+0  38   14.5 

-5.69 

0.7265882 

0.6728450 

0.6752222 

25 

250 

37 

50.7 

4  45." 

22.7 

0  37  51-7 

5.71 

0.7264864 

0.6776372 

0.6800860 

29 

250 

56 

51.4 

4  45.85 

22.6 

0  37   28.9 

5.73 

0.7263842 

0.6825646 

0.685069X 

Aug.    2 

251 

13 

52.6 

4  45.38 

22.4 

0  37     5-9 

5.75 

0.7262817 

0.6875958 

0.6901409 

6 

251 

34 

54.4 

4  45.5a 

22.2 

0  36  42.9 

5.77 

0.7261788 

0.6927OXX 

0.6952729 

lO 

251 

53 

56.8 

4  45.65 

-22.1 

•fo  36   19.7 

-5.79 

0.7260755 

0.6978534 

0.7004396 

U 

252 

12 

59-7 

4  45.78 

21.9 

0  35   56.5 

5.81 

0*7259719 

0.7030287 

0.7056x80 

i8 

252 

32 

3.1 

4  45-9a 

21.7 

0  35   33.3 

5.83 

0.7258679 

0.7082050 

0.7XO787X 

22 

252 

51 

7.0 

4  46.06 

21.6 

0  35     9.9 

5.85 

0.7257^35 

0.71336x4 

0.7159251 

26 

253 

10 

11.5 

4  46.» 

21.4 

0  34  46.5 

5.87 

0.7256588 

0.7x84756 

0.72x0x04 

30 

253 

29 

x6.6 

4  46.33 

•     -21.2 

+0  34  23.0 

-5.8B 

0.7255538 

0.7235271 

0.7260234 

Sept.    3 

253 

48 

22.2 

4  46.47 

21.0 

0  33   59.4 

5.90 

0.7254485 

0.7284973 

0.7309465 

7 

254 

7 

28.4 

446.61 

20.8 

0  33   35.8 

5.9a 

0.7253429 

0.7333696 

0.7357648 

11 

254 

26 

35-1 

4  46.75 

20.6 

0  33   12. 1 

5.94 

0.7252369 

0.7381307 

0.7404659 

X5 

254 

45 

42.4 

446.89 

20.4 

0  32  48.3 

S.96 

0.725x305 

a7427689 

0.7450382 

19 

253 

4 

50.2 

4  47.03 

-20.2 

+0  32   24.4 

-5.97 

0.7250238 

0.7472723 

0.7494694 

23 

253 

23 

58.6 

4  47.17 

20.0 

0  32     0.5 

5.99 

0.7249x68 

0.75x6282 

0.7537472 

27 

255 

43 

7.6 

4  47.31 

X9.8 

0  31   36.5 

6.0X 

0.7248095 

0.7558252 

0.7578606 

Oct.     I 

256 

2 

17. 1 

4  47.45 

19.6 

0  31    12.4 

6.03 

0.7247018 

0.7598526 

0.7618000 

5 

256 

21 

27.2 

4  47.60 

X9.4 

0  30  48.2 

6.05 

0.7245938 

0. 763702 X 

0.7655579 

9 

256 

40 

37-9 

4  47.74 

—19.  2 

+0  30  24.0 

-6,06 

0.7244855 

0.7673670 

0.769x290 

13 

256 

59 

49.1 

447.88 

19.0 

0  29  59.7 

6.08 

0.7243769 

0.7708428 

0.7725076 

17 

257 

19 

0.9 

4  48.03 

x8.8 

0  29  35.4 

6.Z0 

0.7242679 

0.7741225 

0.7756869 

21 

257 

38 

13.3 

4  48.17 

X8.5 

0   29    XI.O 

6.XX 

0.724x586 

0.7771999 

0.7786604 

25 

257 

57 

26.3 

4  48.3a 

X8.3 

0  28  46.5 

6.X3 

0.7240490 

0.7800680 

0.78x42x8 

29 

258 

16 

39-9 

4  48.46 

-18. 1 

+0  28  21.9 

-6.X5 

0.7239391 

0.7827215 

0.7839665 

Nov.    2 

258 

35 

54-0 

4  48.6X 

17.9 

0  27  57.3 

6.X6 

0.7238289 

0.785x565 

0.786291 X 

6 

258 

55 

8.7 

4  48.75 

X7.6 

0  27  32,6 

6.Z8 

0.7237x85 

0.7873701 

0.7883934 

10 

259 

M 

24.0 

4  48.90 

17.4 

0  27     7.8 

6.X9 

0.7236078 

0.7893605 

0.79027x3 

M 

259 

33 

39.9 

4  49-05 

X7.2 

0  26  43.0 

6.3X 

0.7234968 

0.791X25X 

0.79x9214 

18 

259 

52 

56.4 

4  49.ao 

—16.9 

+0  26  18.2 

-6.13 

0.7233855 

0.7926599 

0.7933401 

22 

260 

12 

13.3 

4  49.35 

16.7 

0  25  53.2 

6.24 

0.7232739 

0.79396x5 

0.7945237 

26 

260 

31 

31.2 

4  49.50 

X6.5 

0  25  28.2 

6.96 

0.72316x9 

0.7950265 

0.7954699 

30 

260 

50 

49.5 

4  49.64 

X6.2 

0  25     3.1 

6.87 

0.7230496 

0.7958539 

0.796x784 

Dec.    4 

26Z 

10 

8.4 

4  49.79 

x6.o 

0  24  38.0 

6.29 

0.722937X 

0.7964435 

0.7966493 

8 

261 

29 

27.8 

4  49.94 

-X5.8 

•fo   24    12.8 

-6.30 

0.7228244 

0.7967954 

0.7968821 

12 

261 

48 

47-9 

4  50.09 

15.5 

0  23  47.6 

6.3a 

0.7227XX5 

0.7969090 

0.7968757 

16 

262 

8 

8.6 

4  50.34 

15.3 

0  23  22.3 

6.33 

0.7225983 

0.7967821 

0.796628  X 

20 

262 

27 

29.9 

4  50.40 

15.0 

0    22    56.9 

6.35 

0.7224849 

0.7964136 

0.7961384 

24 

262 

46 

51.8 

4  50.55 

Z4.8 

0    22     31.5 

6.36 

0.72237x2 

0.7958025 

0.7954059 

28 

263 

6 

14.3 

4  50.70 

-M-5 

+0    22       6.1 

-6.38 

0.7222572 

0.7949489 

0.7944319 

32 

263 

25 

37-4 

4  50.86 

-14.3 

+0    21     40.5 

-6.39 

0.722x429 

0.7938551 
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SAT 
acH 

^URN. 

' 

GREENV 

[  MEAN  NOON. 

DMa 

Heliocentric 

LoDKitnde, 

Meaneqoinoz 

of  Dale. 

Daily 
Modoa. 

to 
Orbit 

Heliocentric 
Latitode. 

Daily 
Motioo. 

Locarithm 

of 

Radioa 

Vector. 

I^ogarithm  of  Distance     | 
from  Eartb—              | 

At  Date. 

At  Interme- 
diate Date. 

Jan.    a 

266   33   33.5 

t           M 

I  4».3t 

-X    17-4 

+z 

6    6.1 

-4.M 

Z.0028967 

1.0421403 

I.0418035 

6 

266  40  46.8 

X  4<*3I 

I    172 

5  49-3 

4-M 

z. 0029020 

I.0414263 

Z.0410090 

zo 

266  48     0.0 

I  48.31 

I   16.9 

5  32.4 

4*23 

Z.0039072 

Z.0405520 

Z.0400558 

«4 

266   55    13.2 

1  4«»SI 

z   16.7 

5  15-5 

4.23 

X.0029123 

z.o395ao7 

Z.0389472 

i8 

267      2    26.5 

I  48'3P 

z   16.4 

4  58.5 

4.24 

I.0029173 

X.0383355 

1.0376860 

22 

267      9    39.7 

I  48.30 

-I  16. 1 

+z 

4  41.6 

-4.24 

z. 0029222 

1.0369991 

1.0362750 

26 

267    16    52.9 

I4«.30 

z   Z5.9 

4  24.6 

4*25 

1. 002927 1 

Z.0355142 

Z.0347173 

30 

267  24    6.0 

I  4S'« 

I  Z5.6 

4     7.6 

4.25 

Z.0029316 

Z.0338848 

I.0330172 

Feb.    3 

267  31   19.2 

I  48.S9 

I  15.4 

3  50.6 

4.25 

z. 0029361 

Z.0321Z53 

Z.03IX80Z 

7 

267  38  32.4 

I  48-«9 

I  Z5.I 

3   33-6 

4.26 

Z.0029405 

Z.0302123 

X.0292127 

ZI 

a^  45  43-5 

X4S.«9 

-1 14.8 

+z 

3   16.6 

-*4.26 

1.0029448 

Z.0281820 

1.02712x2 

15 

267  52  58.7 

148.9B 

I  Z4.6 

a  59-5 

4.27 

X.O029490 

1.0260309 

1.02491 21 

X9 

268     0  ZI.8 

148.9B 

I  14-3 

a  42.5 

.4»27 

z. 0029531 

1.0237656 

Z.O22592Z 

a3 

268     7  24.9 

1  48.9B 

I  I4.X 

2  25.4 

4.27 

i.ooa957x 

1.0213927 

z.o2oz68z 

27 

268   14  38.0 

148.9B 

I   13-8 

a    8.3 

4.28 

1.0029610 

Z.0189Z96 

z,oz76483 

Mar.   3 

268  21   31.1 

i4B.Si 

-Z   13.6 

+z 

I    51-2 

-4.28 

z. 0029647 

Z.0Z63554 

X.015042X 

7 

268  29    4«a 

I  48.t7 

I   13.3 

X  340 

4.28 

1.0029683 

1.0x37097 

1.0123598 

II 

268  36  17.3 

I  4«.«7 

z   Z3.0 

z   16.9 

4.29 

Z.00297Z8 

Z.0109935 

1.009612X 

15 

268  43   30.4 

X  4«««7 

I  12.7 

0  59-7 

4.29 

1.0029752 

1.0082170 

X. 0068094 

19 

268  50  43.5 

X  4«.«7 

z  12.4 

0  42.6 

4f29 

1.0029785 

Z.0053908 

X.0039624 

a3 

268  57  56.5 

X  48*S7 

-Z    Z2.I 

+1 

0  25.4 

-4.30 

1. 00298 16 

Z.0025256 

Z.OOX08I9 

27 

269     5     9*6 

X  48.t7 

z  11.9 

0     8.2 

4.30 

Z.0029847 

0.9996329 

0.9981802 

31 

269  12  22.7 

I4fi.<6 

z   II.6 

0 

59  5X-0 

4«3i 

1.0029877 

0.9967257 

0.9952710 

Apr.   4 

269   19  35-7 

X4£.<6 

I  ZI.4 

0 

59  33-7 

4-3X 

1.0029906 

0.9938179 

0.9923682 

8 

269  26  4^*8 

X  4«-<6 

I    XI. I 

0 

59  16.5 

4.32 

x-0029934 

0.9909238 

0.9894865 

12 

269  34     1.8 

X48.S6 

-z   za9 

40 

58  59.2 

-4.3a 

1.0029960 

0.9880578 

0.9866393 

16 

269  41   M-9 

X  48*i( 

z   10.6 

0 

58  4X.9 

4-32 

1.0029985 

0.9852327 

0.9838399 

20 

269  48   27.9 

X  48'a6 

I   10.3 

0 

58  24.6 

4*33 

z. 0030009 

a9824627 

0.98x1026 

24 

269  55  409 

i4fl-«6 

I  Z0.0 

0 

58     7.3 

4*33 

z. 0030032 

0.97976x6 

0.97844x6 

28 

270     2  54-0 

I4S.>6 

z     9-7 

0 

57  49.9 

4-33 

1.0030054 

0.9771446 

0.9758728 

May    2 

270  10     7.0 

X  48.19 

"I     9.4 

+0 

57  32.6 

-4.34 

z.0030075 

0,9746279 

0.9734IZ8 

6 

270  17  20.0 

I  48*S9 

I     9-1 

0 

57   15.2 

4.34 

z. 0030094 

0.9722263 

0.97x0733 

10 

270  24   330 

X  48*S9 

z     8.8 

0 

56  57-9 

4.35 

I.0030II2 

0.9699543 

0.9688709 

14 

270  31   46.0 

X  48.«5 

I     8.5 

0 

56  40.5 

4.39 

1. 0030129 

0.9678246 

0.9668170 

18 

270  38  59.0 

X  46«a9 

z     8.2 

0 

56  23.1 

4.36 

Z.0030I45 

0.9658497 

0.9649241 

22 

270  46  12.0 

X  48.a5 

-I     7-9 

+0 

56     5.6 

-4.36 

I.0030I60 

0.96404x8 

0.9632046 

26 

270  53  25.0 

X  48*39 

z    7.6 

0 

55  48.2 

4.36 

Z.0030I73 

0.9624137 

0.96x6707 

30 

271     0  38.0 

X  48.S9 

I     7-3 

0 

55  30.7 

4.36 

1.0030Z85 

0.9609769 

0.9603336 

Jane    3 

271     7  51.0 

I  48.as 

z     7.0 

0 

55   X3.3 

4.37 

Z.0030Z96 

0.95974x6 

0.9592021 

1 

271    15     4.0 

X  48.«9 

•    I     6.7 

0 

54   55.8 

4.37 

1.0030206 

0.9587158 

0.9582836 

IZ 

271   22   17.0 

X  48.25 

-I     6.4 

+0 

54   38.3 

-4.38 

z. 00902 1 5 

0.9579059 

0.9575833 

15 

271   29  29.9 

X  48.«9 

z     6.1 

0 

54   20.8 

4.38 

1.0030222 

0.9573164 

0.9571057 

19 

271   36  42.9 

X  48.19 

z     5.8 

0 

54     3.3 

4.38 

z. 0030228 

0.95695x5 

0.9568543 

23 

271   43   35-9 

X  48.34 

I     5-5 

0 

53  45.7 

4*39 

1.0030233 

0.9568142 

0.9568317 

27 

271   5X     8.9 

X  48.24 

I     5.2 

0 

53  28.2 

4.39 

z. 00302 37 

0.9569067 

0.957039X 

July     I 

271   58  21.8 

X  48.14 

-I     4-9 

+0 

53   10-6 

--4.3O 

1.0030240 

0.9572284 

0.9574744 

5 

272     5   34-8 

I  48.24 

-I     4.6 

+0 

52   53-0 

•-4.40 

1.0030242 

0.9577763 

0.9581337 
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SATURN. 

GREENWICH  MEAN  NOON. 

Date. 

HeUocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Redaction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Motion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance 
from  Earth— 

At  Date. 

At  Interme- 
diate  Date. 

July      I 

0                <                 M 

271    58    21.8 

X  48.34 

-I      4.9 

e          4         M 
+0     53     10.6 

-4.39 

1.6030240 

0.9572284 

0.9574744 

5 

272     5   34.8 

I  48.14 

I      4.6 

0    52     53.0 

4.40 

1.0030242 

0.9577763 

0.9581337 

9 

272   12   47.8 

148.24 

X     4-3 

0   52   35-4 

4.40 

1.0030243 

0.9585456 

O.9590XX4 

13 

272   20     0.8 

1 48.24 

I     4.0 

0  52    17.8 

4.40 

1.0030243 

0-959530X 

0.960x008 

I? 

272  27   13.7 

1  48.24 

I     3.7 

0   52     0.2 

4.41 

1. 003024 1 

0.9607225 

0.96x3945 

21 

272   34  26.7 

1  48.24 

-I     3-4 

+0  51    42.5 

-4.41 

1.0030238 

0.962ZZ57 

0.9628850 

25 

272  41    39.7 

X  48.24 

I     3-1 

0   51   24.9 

4*4Z 

1.0030234 

0.96370x1 

0.9645629 

29 

272  48   52.6 

X  48.24 

X     2.8 

0  51      7.2 

4.42 

1.0030229 

0.9634686 

0.9664x67 

Aug.     2 

272   56     5.6 

I  48.24 

I     2.4 

0   50  49.6 

4.42 

1.0030223 

0.9674054 

0.9684332 

6 

273     3   18.6 

X  48.24 

I     2.1 

0   30   31.9 

4-42 

z. 00302 15 

0.9694982 

0.9705988 

JO 

273   10  31.5 

X  48.24 

-I     1.8 

+0   50   14.2 

-4.43 

z. 0030206 

0-9717333 

0.9729001 

M 

273   17  44.5 

X  48.24 

1     1.5 

0  49   56.5 

4»43 

Z.0030X96 

0.9740975 

0.9753240 

i8 

273  24   57.5 

1 48.24 

z     1.2 

0  49   38.7 

4.44 

z. 0030185 

0.9765778 

0.9778574 

22 

273   32   10.4 

1  48.24 

z     0.8 

0  49  21.0 

4*44 

X.0030I72 

0.9791607 

0.9804860 

26 

273   39  23.4 

148.24 

X     0.5 

0  49     3.2 

4*44 

X.0030Z60 

0.98x8313 

0.9831948 

30 

273  4<5   36.4 

I  48.24 

-I     0.2 

+0  48   45.5 

-4.44 

Z.0030I45 

0.9845745 

0.9859685 

Sept.    3 

273   53  49.3 

I  48.24 

0  59.9 

0   48   27.7 

4.45 

X.0030Z29 

0.9873749 

0.9887919    1 

7 

274     1     2.3 

I  48.24 

0  59.6 

0  48     9.9 

4.4s 

X.0030ZZ2 

0.9902x79 

O.99X65XX 

11 

274     8   13.3 

1  48.24 

0  59.2 

0  47   52.1 

"  4.45 

z.  0030095 

0.9930899 

0.9945329 

15 

274   15   28.3 

I  48.25 

0  58.9 

0  47   34.2 

4.46 

X. 0030077 

0.9959784 

0.9974247 

19 

274   22   41.2 

X  48.25 

-0  58.6 

4K)   47    16.4 

-4.46 

Z.0030057 

0.9988703 

1.0003x34 

23 

274  29   54-2 

X  48.25 

0  58.3 

0  46   58.6 

4.46 

1.0030036 

1.0017525 

1.003x859 

27 

274   37     7-2 

I  48.25 

0  57.9 

0  46   40.7 

4.47 

Z.00300Z3 

X. 004612 X 

X. 0060292 

Oct.      1 

274  44  20.2 

X  48.25 

0  57.6 

0   46    22.8 

4»47 

Z.0029989 

1.0074360 

1.0088309  i 

5 

274  51   33-2 

X  48.25 

0  57.2 

0   46     4.9 

4.47 

z. 0029964 

1.0x02 127 

X.OXI5800 

9 

274  38  46.2 

1  48.25 

-0  56.9 

+0  45    47.0 

-4.48 

z. 0029938 

X.OX293X7 

X. 0142667  I 

13 

275     5   59.2 

X  48.25 

0  56.6 

0   45    29.1 

4.48 

z.bo299iz 

X.OX55838 

1.0x688x9 

17 

373   13    12.2 

X  48.25 

0  56.3 

0   45    11.2 

4.48 

1.0029883 

1.0x8x598 

1.0x94162 

21 

275   20  25.2 

X  48.25 

0  55.9 

0  44   53-3 

4.48 

Z.0029854 

1.0206500 

1.02x8599 

25 

275   27   38.2 

X  48.25 

0  55.6 

0  44    35.4 

4*49 

1.0029823 

X.02 30449 

1.0242037 

29 

273   34  51-2 

X  48.20 

-0  55.3 

+0  44    17.4 

-4-49 

Z.002979Z 

x«o253358 

1.0264397 

Nov.    2 

275  42     4-2 

X  48.26 

0  54.9 

0  43   59.4 

4.49 

Z.0029758 

1.0275x48 

z. 0285602 

6 

275  49   17-3 

148.26 

0  54.6 

0  43   41.5 

4.50 

z. 0029724 

X.0295756 

10305599 

10 

275  56  30.3 

X  48.^6 

0  54.2 

0  43   23.5 

4.50 

1.0029690 

1.0315x26 

1-0324330 

M 

276     3  43.3 

,  X  48.a6 

0  53.9 

0  43     5-5 

4.50 

Z.0029655 

1-0333205 

X.034I74I 

18 

276  10  56.4 

X  48.26 

-0  53-5 

+0  42   47.4 

-4.51 

1.00296x8 

10349931 

1.0357768 

22 

276   x8     9.4 

X  48.26 

0  53.2 

0  42   29.4 

4.51 

Z.0029579 

X.0365247 

1.0372359 

26 

276  25  22.5 

X  48.27 

0  52.8 

0  42    11.4 

4.51 

I.0029539 

Z.0379XO0 

z. 0385466 

30 

276   32   35-6 

X  48.27 

0  52.5 

0  41    53.3 

4.51 

X.0029498 

X-039I453 

10397057 

Dec.    4 

276  39  4«-6 

I  48.27 

0  52.1 

0  41    35-3 

4.52 

z,0O29456 

X.0402276 

1.0407 108 

8 

276  47     1.7 

I  48.27 

-0  51.8 

40  41    17.2 

-4.5a 

Z.00294Z3 

X.04XX549 

I.04I5596 

12 

276  54   14.8 

I  48.27 

0  51.4 

0  40   59.1 

4-52 

z. 0029369 

1.04x9246 

Z.0422497 

16 

277     1   27.9 

X  48.28 

0  51.1 

0  40  41.0 

4.53 

X.0029324 

X0425343 

X.0427782 

20 

277     8  41.0 

I  48.28 

0  50.7 

0  40  22.9 

4-53 

z. 0029278 

1.0429813 

X.043I432 

24 

277   15   54.1 

X  48.28 

0  50.4 

0  40     4.8 

4.53 

Z.00B9230 

1.0432640 

1.0433433 

28 

277  23     7-2 

I  48.28 

-0  50.0 

+0   39  46.7 

-4-53 

1.0029Z8Z 

X.0433814 

1.0433781 

32 

277   30  20.4 

1 48.^9 

-0  49.7 

+0   39  28.5 

-4.54 

Z.002913Z 

X.0433338 
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URANUS. 

1 

GREENWICH  MEAN 

NOON. 

Data. 

Heliocentric 

Longitude, 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit 

Heliocentric 
Latitude. 

Daily 
Moiion. 

Logarithm 

of 

Radius 

Vector. 

Logarithm  of  Distance       1 
from  Earth.                - 

At  Date. 

At  Interme- 
diate Date. 

0                   .                   4> 

^ 

„ 

0         4             u 

„ 

1 

Jan.     2 

248         40         27.0 

4  J.  31 

-1.6 

+0      3   57.4 

-0.58 

z.  2786006 

X.2972Z51 

1.2963973 

zo 

248         46          13.5 

43-30 

1.6 

0     3   52.7 

0.58 

1.2786341 

Z.2954956 

1.2945142 

i8 

248          51          59.9 

43-30 

1-5 

0     3   48.1 

0.58 

1.2786676 

1.2934572 

1.2923276 

26 

248   57   46.3 

43-39 

1.5 

0     3   43.4 

0.58 

I.2787OZI 

Z.29ZI304 

1.2898697    1 

Feb.     3 

249     3   32.5 

43-28 

1-5 

0     3   38.8 

0.58 

1.2787346 

Z.2885514 

1.2871812 

II 

249     9   18.8 

43.27 

-1.4 

+0     3   34-1 

-0.58 

1. 2787681 

z.  2857656 

1.2843105 

19 

249   15     5.0 

43.87 

1.4 

0     3   29.4 

0.58 

Z.27880Z6 

Z.282822I 

Z.28Z3067 

27 

249  20  51. 1 

43-86 

1.4 

0     3   24.8 

0.58 

Z.2788351 

Z.27977IO 

z. 2782222 

Mar.    7 

249  26   37.2 

43.a6 

1.3 

0     3   20.2 

0.58 

Z.2788686 

Z.2766684 

I.2751174 

15 

249   32   23.2 

43.85 

1.3 

0     3   15-5 

0.58 

z.  278902 z 

1.2735764 

Z.2720525 

23 

249   38     9.2 

43.84 

-1-3 

+0     3   10.9 

-0.58 

1.2789356 

1.2705532 

z.  2690858 

31 

249  43   55.2 

43-24 

1.2 

0     3     6.2 

0.58 

Z.278969Z 

Z.2676584 

1.2662788 

Apr.     8 

249  49  4I-I 

43.83 

1.2 

0     3     1.6 

0.58 

z.  2790026 

Z.2649546 

1.2636925 

i6 

249  55   26.9 

43.88 

1.2 

0     2   56.9 

0.58 

z. 2790361 

Z.2624988 

1.2613799 

24 

250     I    12.7 

43.8a 

I.I 

0     2   52.2 

0.58 

Z.2790696 

Z.2603417 

1.2593902 

May     2 

250     6  58.4 

43.8X 

-I.I 

+0     2   47.6 

-0.58 

Z.279Z030 

Z.25853Z6 

1.2577708 

i              lO 

250   12  44.1 

43.«> 

I.I 

0     2   42.9 

0.58 

Z.279Z365 

Z.257ZZI5 

I.256557I 

i8 

250   18   29.7 

43-80 

I.O 

0     2   38.3 

0.58 

Z.279Z700 

Z.256ZIOZ 

1-2557736 

26 

250  24   15.2 

43.19 

I.O 

0     2   33.6 

0.58 

Z.2792034 

1-2555494 

1-2554394 

June     3 

250  30     0.8 

43.  x8 

1.0 

0     2   29.0 

0.58 

1.2792369 

x-2554444 

1-2555631 

II 

250   35  46-2 

43.18 

-0.9 

+0     2  24.3 

-0.58 

Z.2792703 

I.255795Z 

1.2561385 

19 

250  41   31.6 

43.17 

0.9 

0     2   19.7 

0.58 

X.2793037 

1-2565910 

1.2571509 

27 

250  47   17.0 

43.X6 

0.9 

0     2   15.0 

0.58 

X.2793372 

1.2578151 

1.2585799 

July      5 

250  53     2.3 

43.16 

0.9 

0     2   10.4 

0.58 

1.2793706 

1-2594403 

Z.26039Z3 

13 

250  58  47.6 

43-15 

0.8 

0     2     5.7 

0.58 

Z.2794040 

Z.26Z427Z 

Z.2625426 

21 

251     4  32.7 

43.  Z4 

-0.8 

+0     2     I.I 

-0.58 

1.2794374 

Z.2637324 

z.  2649906 

29 

251   10  17.9 

43.M 

0.8 

0     I   56.4 

0.38 

1.2794708 

Z.2663Z04 

Z.2676846 

Aug.    6 

25Z   z6     3.0 

43.13 

0.7 

0     I   51.8 

0.58 

Z.2795042 

Z.269Z059 

Z.2705672 

14 

251  21  48.0 

43.W 

0.7 

0     I   47.1 

0.58 

1-2795376 

z.272o6z4 

1.2735825 

22 

251  27  33.0 

43*  X8 

0.7 

0     I   42.5 

0.58 

1.2795709 

Z.275Z229 

1.2766759 

30 

251   33   i7«9 

43.11 

-0.6 

+0     I   37-8 

-0.58 

Z.2796043 

Z.2782335 

Z.2797886 

Sept.    7 

251   39     2.8 

43.XX 

0.6 

0     I   33.2 

0.58 

1-2796377 

Z.28Z3344 

Z.2828640 

15 

25Z  44  47-6 

43.10 

0.6 

0     I   28.5 

0.58 

Z.27967ZO 

Z.2843718 

Z.28585Z7 

23 

251   50  32.4 

43.09 

0.5 

0     z  23.9 

0.58 

Z.2797044 

Z.2872970 

z. 2887014 

Oct.     X 

251   56  17. 1 

43.08 

0.5 

0     I   19.2 

0.38 

X.2797377 

z.  2900590 

Z.29Z364Z 

9 

252     2     1.8 

43.08 

-0.3 

+0     I   14.6 

-0.58 

Z.27977IO 

z.29a6z25 

1.2937989 

17 

252     7  46.4 

43.07 

0.5 

0     I     9.9 

0.58 

X.2798043 

I.2949J95 

Z.2959693 

25 

252   13  3I-0 

43.06 

0.4 

0     I     5.3 

0.58 

X.2798376 

Z.2969439 

z. 2978392 

Nov.    a 

252   19  15-5 

43.06 

0.4 

0     1     0.6 

P.38 

X.2798709 

Z.2986520 

1-2993795 

zo 

252  24  59-9 

43.05 

0.4 

0     0  56.0 

P.58 

X.279904Z 

Z.3000Z94 

1.3005693 

z8 

252   30  44-3 

43.04 

-0.3 

+0     0  51.4 

-0.58 

X.2799374 

Z.30Z0267 

I-30Z3895 

26 

25a   36  28.7 

43.04 

0.3 

0     0  46.7 

0.58 

X.2799707 

Z.3016560 

Z.301825Z 

Dec.    4 

252  42   13.0 

43.03 

0.3 

0     0  42.1 

0.58 

Z.2800039 

Z.30Z8967 

1.3018708 

Z2 

252  47  57.2 

43.0a 

0.2 

0     0  37.4 

0.58 

Z.280037I 

1.3017473 

Z.30Z5263 

20 

252   53  41-4 

43.0a 

0.2 

0     0  32.8 

0.58 

z. 2800704 

Z.30Z208Z 

1.3007935 

28 

252  59  25.5 

43.01 

-0.2 

+0     0  28.1 

-0.58 

z.  2801 036 

z.  3002841 

z.  2996826 

36 

253     5     9-6 

43.00 

-O.Z 

+0     0  23.5 

-0.58 

1.2801368 
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NEPTUNE. 

GREENWICH  MEAN  NOON. 

Date. 

HeUocentric 

Longitude. 

Mean  Equinox 

of  Date. 

Daily 
Motion. 

Reduction 

to 

Orbit. 

Heliocentric 
Latitude. 

Daily 
Motion. 

LoKarithm 

of 

Radius 

Vector. 

LoKarithm  of  Distance 
from  Earth. 

At  Date. 

At  Interme- 
diate Date. 

1 

0       »        ' 

0 

Jan.     2 

85    42    11.4 

az.90 

-49^7 

-I    15    28.6 

-\^iS 

1.4752569 

I.4613145 

X.4616481 

lO 

85    45      6.5 

21.90 

49.7 

I    15    24.8 

0.48 

1.4752586 

1. 46205 1 1 

1.46252 I 5 

i8 

85   48      1.7 

ai.90 

49.7 

I    15    20.9 

0.48 

X.4752604 

1.4630560 

1. 46365 18 

26 

85    50   56.9 

21.90 

49.7 

I    15    17.1 

0.48 

1.4752622 

1-4643054 

I.4650139 

Feb.    3 

85   53   52.1 

ai.90 

49.7  . 

I    15    13-3 

0.48 

1.4752640 

1-4657725 

1.4665769 

II 

85   56  47.2 

2Z.90 

-49.7 

-I    15     9.4 

+0.48 

1.4752658 

1.4674222 

1.4683038 

19 

85   59  42.4 

22.89 

49.7 

I    15      5.6 

D.48 

1.4752676 

I.4692171 

1.470x576 

27 

86     2   37.5 

21.89 

49.7 

I    15      1.7 

0.48 

1.4752694 

I.4711202 

1.472x002 

Mar.    7 

86     5   32.7 

21.89 

49»7 

1    14   57-9 

0.48 

I.4752712 

1.4730923 

1.4740909 

15 

86     8   27.9 

21.89 

49.7 

I    14   54.0 

0.48 

I.4752731 

I.4750915 

1.4760894 

23 

86   II   23.0 

21.89 

-49-7 

-I    14   50.2 

+0.48 

1-4752749 

1.4770803 

1.4780597 

31 

86   14   18. 1 

21.89 

49.7 

I    14  46-3 

0.48 

1.4752768 

I.4790231 

1.4799657 

Apr.    8 

86   17   13.3 

21.89 

49.7 

I    14   42.4 

0.48 

1.4752786 

1.4808837 

1.4817730 

i6 

86  20     8.4 

21.89 

49.7 

I    14   38.5 

0.48 

1,4752805 

1.4826304 

1.4834523 

24 

86  23     3.6 

21.89 

49.7 

1    H   34-7 

0.48 

1.4752824 

1.4842357 

1.4849773 

May    2 

86  25   58.7 

21.89 

-49-7 

-I    14   30.8 

+0.49 

1.4752843 

1.4856743 

1.4863234 

lO 

86  28   53.8 

21.89 

49.7 

I    14   26.9 

0.49 

X.  4752862 

1.4869229 

1.4874704 

i8 

86   31   48.9 

21.89 

49.7 

I    14   23.0 

0.49 

I.4752881 

1.4879644 

1.4884032 

26 

86  34   44-1 

2Z.89 

49.7 

I    14   19. 1 

0.49 

1.4752900 

1.488785a 

1.489x083 

ijune    3 

86  37   39.2 

21.89 

49-7 

I    14    15-2 

0.49 

1-4752919 

1.4893720 

1-4895752 

1 

II 

86  40   34.3 

21.89 

-49-7 

-I   14   11.4 

+0.49 

1-4752939 

I.4897177 

1-4897991 

19 

86  43   29.4 

.1.89 

49.7 

I   14     7-5 

0.49 

1.4752958 

1.4898 192 

1.4897779 

27 

86  46  24.5 

21.89 

49-7 

I   14     3.6 

0.49 

1.4752978 

1.4896753 

I.4895112 

July     5 

86  49   19.6 

21.89 

49.7 

I   13  59.7 

0.49 

1.4752998 

1.4892868 

X.4890027 

13 

86  52   14.7 

21.89 

49.7 

X   13  55-7 

0.49 

1.4753017 

1.4886602 

•   1.4882604 

21 

86   55     9.8 

21.89 

-49-7 

-I    13  51.8 

+0,49 

1-4753037 

1.4878049 

1.4872950 

29 

86   58     4.9 

21.89 

49.7 

I   13  47-9 

0.49 

1.4753057 

X.4867328 

1.4861202 

Ang.    6 

87     I      0.0 

21.89 

49.7 

I    13  44.0 

0.49 

1-4753078 

1.4854598 

1.4847539 

M 

87     3   55-1 

21.89 

49.7 

I    13  40.1 

0.49 

1-4753098 

1.4840054 

X.4832167 

22 

87     6  50.2 

21.89 

49.7 

I    13  362 

0.49 

I.4753II8 

1.4823910 

X.4815311 

30 

87     9  45-3 

21.89 

-49.7 

-I   13  32.2 

+0.49 

I-4753139 

X.48064II 

1.4797246 

Sept.    7 

87   12   40.4 

21.88 

49.7 

I    13  28.3 

0.49 

I.4753160 

1.4787855 

1.4778278 

15 

87   15   35.5 

21.88 

49.7 

I    13  24.4 

0.49 

I.4753180 

1.4768555 

1.4758722 

23 

87   18   30.5 

21.88 

49.6 

I   13  20.4 

0.49 

I.475320I 

1.4748830 

1.4738924 

Oct.     1 

87  21   25.6 

21.88 

49.6 

I    13   16.5 

0.49 

1.4753222 

1.4729052 

1.47x9265 

9 

87  24   20.7 

21.88 

-49.6 

-I    13   12.6 

+0.49 

1.4753243 

1.4709607 

I.4700122 

17 

87   27   15.8 

21.88 

49.6 

I    13     8.6 

0.49 

1-4753264 

1.4690860 

X.4681869 

25 

87   30   10.8 

21.88 

49.6 

I    13     4.7 

0.49 

1.4753285 

I.4673198 

X.4664898 

Nov.    2 

87   33     5.9 

21.88 

49.6 

I    13     0.7 

0.49 

1-4753306 

X.4657012 

X.4649586 

10 

87    36      I.O 

21.88 

49.6 

I    12   56.7 

0.49 

1-4753328 

1.4642657 

X.4636263 

18 

87   38   56.0 

21.88 

-49.6 

-I    12   52.8 

+0.50 

1-4753349 

1.4630442 

1.4625237 

26 

87   41   51.1 

21.88 

49.6 

I    12   48.8 

0.50 

I-475337I 

1.4620674 

1. 46 1 6786 

Dec.    4 

87   44   46.1 

21.88 

49.6 

I    12   44.9 

0.50 

1.4753393 

I.4613590 

I.461XI13 

12 

87   47   41.2 

21.88 

49.6 

I    12   40.9 

0.50 

1-4753415 

I.4609361 

1.4608350 

20 

87   50  36.2 

21.88 

49.6 

I    12   36.9 

0.50 

1-4753437 

1.4608084 

1-4608575 

28 

87   53   31.3 

21.88 

-49.6 

-I    12   33.0 

+0.50 

1-4753459 

X.4609820 

I.4611806 

36 

87   56  26.3 

21.88 

-49.6 

-I    12   29.0 

+0,50 

1.4753481 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

X 

Reduc. 

to 
Mean 

Y 

Reduc. 

to 
Mean 

z 

Rednc. 
to 

Mean 

Date. 

True  Bqnlnoz. 

Eq'x  of 
Jan.  a 

True  Bqninox. 

Eq'x  of 
Jan.o. 

True  Equinox. 

Eq'x  of 
Jan.  a 

Noon.         1  Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Noon. 

Midnight. 

Noon. 

Jan,  o 

+0.Z648Z23  +O.X7343Z9 

-8x8 

-0.8892844 

-0.88790x3 

-87 

-0.3857799 

-0.385x796 

-149 

z 

0.Z820380   0.Z906299 

824 

0.8864486 

0.8849266 

X02 

0.3845491 

0.3838885 

155 

2 

0.Z992068 

0.2077681 

829 

0.8833353 

0.88x6748 

"7 

0.383x978 

0.3824772 

x6x 

3 

0.2x63x29 

0.2248405 

834 

0.8799454 

0.878 X47X 

132 

0.3817266 

0.3809462 

167 

4 

0.2333503  i  0.24x84x6 

838 

0.8762802 

0.8743448 

X48 

0.380x360 

0.3792963 

^74 

5 

+0.2503137  +0.2587660 

-842 

-0.8723412 

-0.8702696 

-X64 

-0.3784271 

~<>.3775284 

-x8o 

6 

0.267x977  1  0.2756080 

846 

0.868x301 

0.8659229 

x8o 

0.3766002 

0.3756427 

z86 

7 

0.2839965  '  0.2923625 

850 

0.8636482 

0.8613064 

196 

0.3746560 

0.3736402 

192 

8 

0.3007053  1  0.3090243 

853 

0.8588976 

0.856422^ 

2x2 

0.3725954 

0.37x52x8 

199 

9 

0.3173189   0.3235885 

856 

0.8538805 

0.8512725 

229 

0.3704194 

0.3692882 

205 

xo 

-HJ.3338324  +0.3420500 

-858 

-0.8485985 

-0.8458588 

-246 

-0.368x285 

-0.3669403 

-2x2 

IZ 

0.3502408   0.358404X 

860 

0.8430535 

0.8401829 

263 

0.3657237 

0.3644788 

2x8 

Z2 

0.3665394   0.37464^ 

862 

0.8372473 

0.8342469 

280 

0.3632056 

0.36x9043 

225 

13 

0.3827235   0.39077x2 

863 

O.83XI82X 

O.828053Z 

297 

0.3605751 

0.359218X 

23X 

M 

0.3987886!  0.4067749 

864 

O.824860X 

0.8216032 

314 

0.3578333 

0.3564207 

237 

X5 

+0.4x47297  +0.4226524 

-«64 

-0.8x82827 

-0.8X48989 

-331 

-^•3549805 

-0.3535129 

-244 

x6 

0.4305425 

6.4383994 

864 

0.81x4522 

0.8079428 

349 

0.3520x80 

0.3504958 

250 

17 

0.4462224 

0.4540XXO 

864 

0.8043709 

0.8007366 

367 

0.5489464 

0.347370X 

257 

z8 

0.46Z7647 

0.4694827 

863 

0.7970404 

0.7932825 

385 

0.3457668 

0.344x366 

263 

19 

0.477Z646 

0.4848098 

862 

0.7894631 

0.7855826 

403 

0.3424798 

0.3407964 

270 

20 

+0.4924Z78 

+0.4999879 

-860 

-O.78X64XX 

-0.7776390 

-42X 

-0.3390866 

-0.3373505 

-277 

2Z 

0.5075195 

0.5X50X2X 

857 

0.7735766 

0-7694542 

439 

O.335588X 

0.3337996 

283 

22 

0.5224651 

0.5298780 

854 

0.7652720 

0.76x0304 

457 

0.3319852 

0.330x450 

290 

23 

0.5372502 

0.54458x0 

851 

0.7567297 

0.75237OX 

475 

O.328279X 

0.3263876 

296 

J«4 

0.5518698 

0.559XX62 

847 

0.7479520 

0.7434756 

493 

0.3244707 

0.3225285 

303 

25 

+0.5663x95 

+0-5734792 

-843 

-0.7389413 

-0.7343494 

-511 

-0.32056x2 

-0.3x85688 

-309 

26 

0.5805946 

0.5876653 

838 

0.7297004 

0.7249945 

529 

0.3x655x8 

0.3145x00 

316 

27 

0.5946906 

0.60x6699 

833 

O.720232X 

0.7154136 

547 

0.3x24436 

0.3x03529 

322 

28 

0.6086026 

0.6x54882 

827 

0.7x05392 

0.7056093 

566 

0.3082380 

0.3060990 

329 

29 

0.622326X 

0.6291x56 

821 

0.7006243 

0.6955849 

585 

0.3039362 

0.30x7497 

335 

30 

+0.6358563 

+0.6425475 

-8x4 

-0.69049x3 

-0.6853439 

-603 

-0.2995398 

-0.2973066 

-342 

31 

0.649x888 

0.6557795 

807 

O.6S0X43X 

0.6748895 

62X 

0.2950503 

0.29277x0 

348 

Feb.  I 

0.6623x92 

0.6688073 

800 

0.6695834 

0.6642253 

639 

0. 290469 X 

0.2881447 

354 

2 

0.6752432 

0.68x6265 

792 

0.6588x58 

0.6533553 

657 

0.2857980 

0.2834292 

360 

3 

0.6879567 

0.6942334 

783 

0.6478444 

0.6422834 

674 

0.28x0385 

0.2786262 

366 

4 

+0.7004560 

+0.7066242 

-774 

-0.6366729 

-0.6310x33 

-692 

-0.276x924 

-0.2737374 

-372 

5 

0.7x27374 

0.7x87953 

765 

0.6253051 

0.6x95489 

709 

0.27x26x4 

0.2687645 

377 

6 

0.7247974 

0.7307433 

755 

0.6x37452 

0.6078944 

726 

0.2662470 

0.2637092 

383 

7 

0.7366326 

0.7424649 

745 

0.60x9970 

0.5960537 

743 

O.26XX5X2 

0.2585733 

389 

8 

0.7482399 

0.7539571 

735 

0.5900648 

0.5840308 

760 

0.2559756 

0.2533583 

395 

9 

+0.7596Z62 

+0.7652x68 

-724 

-0.5779521 

-0.5718293 

-777 

-0.2507217 

-0.2480660 

-400 

ZO 

0.7707584 

0.7762408 

7x2 

0.5656628 

0.5594532 

794 

0.24539" 

0.2426976 

406 

zx 

0.78Z6636 

0.7870264 

700 

0.55320x0 

0.5469067 

8xx 

0.2399856 

0.2372553 

4x2 

Z2 

0.7923289 

0.7975707 

687 

0.5405704 

0.534x929 

827 

0.2345069 

0.23x7405 

418 

13 

0.80275Z4 

0.8078707 

674 

0.5277747 

0.52x3163 

843 

0.2289564 

0.2261549 

423 

14 

+0.8x29282  1  +0.8x79237 

-66x 

-0,5x48x82 

-0.5082805 

-859 

-O.223336X 

-0.2205002 

-428 

15 

+0.8228568  1  +0.8277270 

-647 

-0.50x7042 

-0.4950897 

-875 

-0.2X76474 

-0.2x47779 

-433 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Equinox. 

Reduc. 

to 

Mean 

Eq'x  of 

Jan.  a 

Y 

True  Equinox. 

« 
Reduc. 

to 

Mean 

Eq'x  of 

Jan.  a 

z 

True  Equinox. 

Reduc. 
to 

Mean 
Eq'x  of 

Jan.  0. 

NooM.         ;  MidnighU 

Noon, 

Noon.             Midnight. 

Noon. 

Noon. 

Midnight. 

Noon, 

Feb.  15 

1 
-1-0.8228568  +0.8277270 

-647 

-0.5017042 

-0.4950897 

-875 

-0.2176474 

-0.2147779 

-433 

x6 

0.8325340   0.8372777 

633 

0.4884371 

0.4817472 

890 

0.2118919!  0.2089898 

438 

17 

0.8419576 

0.8465733 

6x9 

0.4750203 

0.4682572 

905 

0.2060716   0.2031376 

443 

18 

O.8511245 

0.8556110 

604 

0.4614582 

0.4546238 

920 

0.2001879   0.1972229 

448 

19 

0.8600323 

0.8643882 

589 

0.4477544 

0.4408507 

935 

O.Z942427   O.1912476 

453 

20 

-10.8686783 

+0.8729023 

-573 

-O.4339131 

-0.4269422 

-  950 

-0.1882377  -O.1852133 

-458 

21 

0.8770598 

0.8811506 

557 

0.4199385 

0.4129024 

964 

O.1821747   O.1791220 

462 

22 

0.8851743 

0.8891307 

541 

0.4058344 

0.3987350 

978 

0.1760555 

0.1729754 

467 

23 

0.8930194 

0.8968401 

524 

0.3916049 

0.3844445 

992 

0.1698820 

0.1667754 

471 

24 

0.9005924 

0.9042760 

507 

0.3772545 

0.3700353 

1005 

0.1636560 

0.1605239 

475 

25 

-^0.9078907 

+0.9114362 

-490 

-0.3627875 

-0.35551 18 

-1018 

-0.1573794 

-0.1542228 

-479 

26 

0.9149121 

0.9183181 

472 

0.3482086 

0.3408784 

1031 

0.1510543 

O.1478741 

483 

27 

0.9216540 

0.9249194 

454 

0.3335219 

0.3261397 

1043 

0.1446826 

O.I414799 

487 

28 

0.9281 142 

0.9312380 

436 

0.3187324 

0.3113006 

1055 

0.1382664 

0.1350423 

491 

Mar.  I 

0.9342907 

0.9372720 

417 

0.3038450 

0.2963661 

1067 

0.1 3 18079 

0.1285634 

494 

2 

+O.9401816 

+0.9430194 

-398 

-0.2888647 

-0.2813413 

-1079 

-0.1253092 

-0.1220455 

-497 

3 

0.9457851 

0.9484787 

379 

0.2737966 

0.2662309 

1090 

0.1187726 

0.1 154907 

500 

4 

0.951 1000 

0.9536487 

359 

0.2586452 

0.2510403 

IIOI 

0.1 I 22002 

O.IO89014 

503 

5 

0.9561248 

0.9585282 

339 

0.2434167 

0.2357748 

mi 

0.1055944 

0.1022795 

506 

6 

0.9608588   0.9631 163 

319 

O.2281153 

0.2204388 

1121 

0.0989570 

0.0956271 

509 

7 

+0.9653008 

-1-0.9674 1 22 

-299 

-0.2127460 

—0.2050375 

-1131 

-0.0922902 

-0.0889465 

-512 

8 

0.9694503 

0.9714151 

278 

O.1973139 

0.1895756 

1141 

0.0855962 

0.0822396 

515 

9 

0.9733066 

0.9751246 

257 

O.1818234 

0.1740578 

1150 

0.0788769 

0.0755084 

518 

10 

0.9768691 

0.9785400 

236 

0.1662795 

0.1 584891 

"59 

0.0721344 

0.0687551 

520 

II 

0.9801372 

0.9816607 

215 

0.1506870 

0.1428738 

1 167 

0.0653707 

0.0619815 

522 

12 

+0.9831 105 

+0.9844864 

-193 

-0.1350502 

-0.1 272 167 

-1 175 

-0.0585878 

-0.0551896 

-524 

13 

■  0.9857885 

0.9870168 

171 

0.1 193738 

0.1115222 

1183 

0.0517874 

0.0483814 

526 

14 

O.9881711 

0.9892514 

149 

0.1036624 

0.0957949 

1 191 

0.0449718 

0.0415588 

528 

15 

0.9902577 

0.991 1900 

127 

0.0879203 

0.0800393 

1198 

0.0381427 

0.0347238 

530 

16 

0.9920482 

0.9928323 

105 

0.0721523 

0.0642599 

1205 

0.0313023   0.0278784 

531 

17 

+0.9935423 

+0.994T781 

-  82 

-0.0563627 

-0.0484612 

-1212 

-0.0244524 

-0.0210245 

-532 

18 

0.9947397 

0.9952271 

59 

0.0405560 

0.0326476 

1218 

0.0175948 

O.OI41639 

533 

19 

0.9956403 

0.9959793 

36 

0.0247366 

0.0168236 

1224 

O.OIO7318 

0.0072988 

534 

20 

0.9962441 

0.9964347 

-  13 

-0.0089091 

-0.0009938 

1229 

-0.0038651 

-0.0004310 

535 

21 

0.9965510 

0.9965929 

+  10 

+0.0069218 

+0.0148373 

1234 

+0.0030032 

+0.0064374 

535 

22 

+0.9965606 

+0.9964540 

+  33 

-10.0227521 

+0.0306655 

-1239 

+0.0098712 

+0.0133045 

-535 

23 

0.9962732 

0.9960180 

57 

0.0385769 

0.0464858 

1243 

0.0167370 

0.0201683 

535 

24 

0.9956885 

0.9952847 

81 

0.0543917 

0.0622940 

1247 

0.0235983 

0.0270267 

535 

25 

0.9948067 

0.9942544 

105 

0.0701920 

0.0780851 

1251 

0.0304532 

0.0338775 

535 

26 

0.9936278 

0.9929271 

129 

0.0859727 

0.0938543 

1254 

0.0372994 

0.0407188 

535 

27 

-10.9921522 

+0.9913032 

+153 

-10.1017292 

+0.1095969 

-1256 

+0.0441352 

+0.0475484 

-535 

28 

0.9903801 

0.9893830 

177 

O.II74567 

0.1253079 

1258 

0.0509582 

0.0543642 

534 

29 

0.9883120 

0.987 1671 

201 

O.1331500 

0.1409822 

1260 

0.0577662 

O.0611638 

533 

30 

0.9859486  1  0.9846566 

225 

0.1488040 

0.1566149 

1262 

0.0645569 

0.0679452 

532 

31 

0.9832910 

0.9818522 

250 

O.1644141 

0.1722011 

1263 

0.0713284 

0.0747061 

531 

32 

-K).98o3402 

+0.9787553 

+274 

+0.179975 1  1 -10.1877355 

-1264 

+0.0780784 

+0.0814447 

-530 

" 

+0.9770976 

+0.9753673 

+299 

-K).i9548i8  1  +0.2032133 

1 

-1265 

+0.0848048 

+0.0881584 

-529 

18 
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1 

FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT.           ' 

X 

Rednc. 

to 
Mean 

Y 

Reduc. 

to 
Mean 

z 

Redac.  , 

to 
Mean  , 

Date. 

True  Eqainoz. 

Eq'x  of 
Jan.  a 

True  Eqninox. 

Eq'x  of 
Jan.  a 

True  Equinox. 

Eq'x  of 
Jan.  a 

Noon. 

Midnight. 

Noon. 

Noon.             Midnight. 

Noon. 

No^m. 

Midnight. 

Noon. 

Apr.  I 

+0.9803402 

+0.9787553 

+  274 

+0.1799751 

+0.1877355 

-1264 

+0.0780784 

+0.0814447 

-530 

2 

0.9770976 

0.9753673 

299 

O.X954818 

0.2032x33 

1265 

0.0848048 

0.0881584 

529, 

3 

0.9735647  1  0.9716899 

323 

0.2109294 

0.2x86296 

1265 

0.09x5054 

0.0948455 

527 

4 

0.9697432     O^nT^Al 

348 

0.2263x33 

0.2339800 

1265 

0.098x785 

0.1015040 

525 

5 

0.9656348   0.9634736 

373 

0.24x6290 

0.2492597 

1264 

0.10482x8 

0.108x317 

523 

6 

+0.961 2414  !  +0.9589384 

+  398 

+0.25687x7 

+0.2644644 

-1263 

+0.  II 14335 

+0.1 147270 

-520 

7 

0.9565649  '  0.954x2x1 

423 

0.2720373 

0.2795898 

X262 

0.1180x20 

O.X2X288X 

517 

8 

0.9516073 

0.9490238 

448 

0.287x214 

0.2946316 

Z26x 

0.1245552 

o.x 278x30 

5x4 

9 

0.9463705 

0.9436480 

473 

0.3021 199 

0.3095857 

1259 

0.13x06x3 

0^x342999 

5" : 

zo 

0.9408564 

0.9379960 

498 

0.3x70285 

0.3244479 

1257 

0.1375286 

0.1407471 

508 

zz 

+0,9350670 

+0.9320698 

+  523 

+0.33x8434 

+0.3392x43 

-1255 

+0-X439553 

+0.1471529 

-505  j 

Z2 

0.9290046 

0.92587x6 

548 

0.3465602 

0.3538807 

1252 

0.1503397 

0.1535x54 

501! 

13 

0.92267x0 

0.9194032 

573 

0.361 1753 

0.3684433 

1248 

0.X566799 

0.1598330 

497 1 

14 

0.9160684 

0.9126668 

598 

0.3756844 

0.3828981 

X244 

0.Z629744 

0.1661040 

493 

15 

0.909x988 

0.9056647 

623 

0.3900840 

0.3972415 

1240 

0.16922x5 

0.1723267 

489 

z6 

+0.9020646 

+0.8983988 

+  648 

+O.40437OX 

+0.4XX4694 

-1236 

+0.1754x94 

+0.1784994 

-485 

17 

0.8946677 

0.8908714 

673 

0.4x85389 

0.4255782 

1231 

0.181x5665 

0.1846205 

481 

z8 

0.8870x03 

0.8830846 

699 

0.4325867 

0.4395640 

Z226 

0.X876612 

0.1906883 

476 

19 

0.8790945 

0.8750405 

724 

0.4465096 

0.4534229 

1220 

0.1937017 

O.X9670I1 

47X 

20 

0.8709227 

0.86674x4 

749 

0.4603036 

0.467x5x2 

I214 

0.1996863 

0.2026571 

466 

21 

+0.8624970 

+0.858x896 

+  774 

+0.4739651 

+0.4807448 

-1207 

+0.2056133 

+0.2085547 

-461 

22 

0.8538x96 

0.8493874 

799 

0,4874899 

0.4941998 

1200 

0.2Z14810 

0.2143919 

456 

23 

0.8448931 

0.8403369 

824 

0.5008742 

0.5075x28 

1x93 

a 2 172874 

0.2201674 

450 

24 

0.8357x93 

0.83x0406 

849 

0.5x41x48 

0.5206795 

xx86 

0.2230315 

0.2258793 

444 

25 

0.8263013  ^  0.8215017 

874 

0.5272065 

0.5336955 

1x78 

0.2287x07 

0.2315255 

.438 

26 

+0.8166420  1  +0.81 17226 

+  898 

+0.540x459 

+0.5465571 

-Z170 

+0.2343236 

+0.2371047 

-432 

27 

0.8067438   0.8017062 

923 

0.5529286 

0.5592601 

XX62 

0.2398685 

0.2426148 

426 

28 

O.796610X 

0.79x4559 

947 

0.5655509 

0.57x8006 

"53 

0.2453435 

0.2480543 

420 

29 

0. 786244 X 

0.7809750 

972 

0.5780086 

0.5841746 

"44 

0.250747X 

0.2534216 

4x3 

30 

0.7756492 

0.7702671 

996 

0  5902981 

0.5963786 

"34 

0.2560777 

0.2587150 

406 

May  I 

+0.7648291 

+0-7593358 

+X021 

+0.6024x56 

+0.6084086 

-1124 

+0.2613335 

+02639330 

-399 

2 

0.7537876 

0.748x850 

1045 

0.6143574 

0.62026x6 

H13 

0.2665x32 

0.2690740 

392 

3 

0.7425284 

0.7368x83 

1070 

0.626x206 

0.6319340 

1102 

0.2716153 

0.2741368 

384 

4 

0.73x0551 

0.7252394 

1094 

0.6377015 

0.6434227 

1091 

0.2766385 

0.279120Z 

376 

5 

0.7x937x5 

0.7x34521 

IX18 

0.6490972 

0.6547246 

1079 

0.2815814 

0.2840224 

368 

6 

+0.7074815 

+0.70x4603 

+1x42 

+0.6603047 

+0.6658370 

-X067 

+0.2864429 

+0.2888426 

-360 

7 

0.6953889 

0.6892679 

1x66 

a67i32X2 

0.6767569 

1054 

0.29122x5 

0.2935794 

352 

8 

0.6830976 

0.6768785 

XX89 

0.6821438 

0.68748x6 

X041 

0.2959161 

0.2982317 

344 

9 

0.6706x11 

0.6642961 

12x3 

0.6927699 

0.6980082 

X028 

0.3005258 

0.3027982 

336 

zo 

0.6579337 

0.6515244 

1236 

0.7031963 

0.708334X 

XOX4 

0.3050488 

0.3072777 

327 

ZI 

+0.6450687 

+0.6385671 

+1259 

+0.71342x1 

+0.7184570 

-1000 

+0.3094846 

+0.3116694 

-3x8 

Z2 

0.6320201 

0.6254280 

1282 

0.72344x4 

0.7283742 

986 

0.3x383x9 

0.3x597x9 

309 

13 

0.6187915 

0612x110 

1305 

0-7332550 

0.7380834 

971 

a 3 180894 

0.3201842 

300 

14 

0.6053870 

0.5986x99 

1328 

0.7428591 

0.7475820 

956 

0.3222563 

0.3243054 

291 

15 

0.591810X 

0.5849582 

X351 

0.7522518 

0.7568680 

940 

0.3263314   0.3283342 

282 

16 

+0.5780646 

+0.571x296 

+1373 

+0.7614305 

+0.7659388 

-  924 

+0.3303x37  1  +0.3322697 

-272 

17 

t 

+0.5641538 

+0.5571378 

+1395 

+0.7703928 

+0.7747923 

-908 

+0.3342022  +0.3361 IZO 

-262 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT 

X 

Reduc. 

to 
Mean 

Y 

Reduc. 

to 
Mean 

z 

Reduc 

to 
Mean 

Date. 

True  Equinox. 

Eq'x  of 
Jan.  a 

True  Eqnlnox. 

Eq'x  of 
Jan.  0. 

True  Equinox 

Eq  X  of 
Jan  0 

Noon. 

Midnight. 

Hoon. 

Noom 

Midnight. 

Noon, 

Noon. 

Midnight. 

Noon. 

May  17 

+0.5641538 

+0.5571378 

+1395 

+0.7703928 

+0.7747923 

-908 

+0.3342022 

+0.3361 1 10 

-262 

18 

0.5500820 

0.5429868 

1417 

0.7791369 

0.7834260 

891 

0.3379960 

0.3398568 

252 

19 

0.5358528 

0.5286802 

1439 

0.7876596 

0.7918374 

874 

0.3416936 

0.3435062 

242 

ao 

0.5214696 

O.5142214 

1460 

0.7959590 

a8ooo243 

856 

0.3452943 

0  3470578 

231 

21 

0.5069363 

0.4996149 

1481 

0.8040328 

0.8079842 

838 

0.3487967 

0.3505108 

221 

22 

+0.4922576 

+0.4848646 

+1502 

+O.8118781 

+0.8157143 

-819 

+0.3521999 

+0.3538640 

-2x0 

23 

0.4774366 

0.4699741 

1523 

0.8194926 

0.8232126 

800 

0.3555030 

0.3571165 

200 

24 

0.4624778 

0.454948a 

1543 

a8268740 

a8304766 

781 

0.3587046 

0.3602673 

189 

25 

0.4473858 

0.43979" 

1563 

0.8340201 

0.8375039 

761 

0.3618040 

0.3633x50 

178 

26 

0.4321648   0.4245073 

1583 

0.8409280 

0.8442922 

741 

0.3648000 

0.3662590 

167 

27 

+0.4168193  .  +O.4091015 

+1603 

+0.8475961 

+0.8508394 

-721 

40.3676919 

+0.3690985 

-156 

28 

0.4013544   0.3935785 

1622 

0.8540220 

0.8571436 

700 

0.3704787 

0.3718324 

M4 

29 

0.3857746  1  0.3779433 

164X 

0.8602039 

0.8632028 

679 

0.3731595 

a 3744600 

133 

30 

0. 370085 1   0. 3622007 

z66o 

0.8661400 

0.8690155 

657 

0.3757338 

0.3769808 

121 

31 

0.3542906   0.3463555 

1679 

0.8718289 

0.8745801 

635 

0.3782009 

0.3793940 

109 

June  I 

+0.3383960  j  40.3304127 

+X697 

+0.8772689 

+a8798952 

-612 

+0.3805601 

+0.3816992 

-  97 

2 

0.3224063!  0.3143773 

17x5 

0.8824589 

0.8849597 

589 

0.38281 I I 

0.3838957 

86 

3 

0.3063262 

0.2982537 

1732 

0.8873976 

0.8897724 

566 

0.3849530 

0.3859831 

74 

4 

0.2901604 

0.2820470 

X749 

0.8920841 

0.8943325 

542 

0.3869858 

0.3879610 

62 

5 

0.2739139 

0.26576x8 

1765 

0.8965174 

0.8986388 

518 

0.3889088 

0.3898290 

50 

6 

+0.2375913 

+0.2494028 

+1781 

+0.9006965 

+0.9026904 

-494 

+0.3907216 

+0.3915867 

-  38 

7 

a24ii97i 

0.2329748 

1797 

0.9046305 

0.9064866 

469 

0.3924242 

0.3932338 

26 

8 

0.2247363 

0.2164823 

1812 

0.9082888 

0.9100269 

444 

0.3940157 

0.3947698 

-  13 

9 

0.2082133 

0.1999299 

1827 

a9i33i04 
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0.1916327 
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0.9163368 
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+  13 

II 
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+1855 
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+0.3981230 
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1869 
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0.3992687 
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39 
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1907 
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16 
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+1919 

+0.9283608 
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+0.4027272 

+0.4030325 

+  91 

17 

0.0743287 

0.0658901 

1930 

0.9297026 

0.9302757 

200 

0.4033095 

0.4035581 

105 

18 

0.0574465 

0.0489983 

1941 

0.9307834 

0.9312256 
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0.4037783 

0.4039701 

118 

19 

0.0405463 

0.0320910 
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0.9316022 

0.9319132 
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0.4041334 

0.4042682 
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20 
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+O.OI51729 
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"3 

0.4043745 
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144 

21 
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+158 

22 
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0.9323993 

53 
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23 
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0.4044122 
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24 

0.0440551 
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25 
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38 
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26 
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27 
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28 
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0.1 199660 

2017 
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29 
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30 
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31 
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8 
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9 
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0.8673128 
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0.3749849 

470 

15 
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0.43538:5 

0.4429987 

1979 
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0.6635284 
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0.2756514 

783 

10 
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FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 
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30 
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31 
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2 

0.9449733 
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3 
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4 
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5 
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+0.1209659 
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7 
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0.2487049 
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8 

0.9743576 
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628 
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9 
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425 

0.1567054 
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0.0612456 

0.0578717 
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+0.0544935 
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x6 

0.9977695 

0.9986213 
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0. 1022059 
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0.0477248 

0.0443349 
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17 

0.9994002 
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0.0943844 
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0.0409417 

0.0375453 
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z8 
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19 
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0.0551797 
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0.0239337 
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20 
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21 
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87 

0.0316008  i  0.0237354 

2319 
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22 
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23 
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24 
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+2335 

-0.0135985 

-0.0170094 
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26 
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2338 
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27 

0.9995359  1  0.9987674 
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0.0627733  ,   0.0706209 

2340 
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28 
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2341 

0.0340383 
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29 
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0.0408335 
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3 
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8 
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O.IOI1842 

0.1044789 

960 

9 

0.9609364 

0.9584276 

704 

0.2484238 

0.25598x6 

2310 

0.1077655 

0.1 I 10444 

954 

xo 

0.9558478 

0.9531973 

748 

0.2635207 

a 27 10405 

2303 

O.II43152 

0.X175776 

948 

II 

-0.9504761 

-0.9476844 

-  792 

-0.2785404 

-0.2860200 

+2296 

-O.1208314 

-0.X240763 

-^942 

12 

0.9448222 

0.9418898 

836 

0.2934786 

0.3009157 

2287 

O.X273122 

0.1305388 

935 

13 

0.9388873 

0.9358147 

880 

0.3083308 

0.3157232 

2278 

0.1337558 

0.1369630 

928 

X4 

0.9326722 

0.9294600 

924 

0.3230925 

0.3304379 

2268 

0.140x601 

0.X433469 

920 

15 

0.9261783 

0.9228271 

968 

0.3377591 

0.3450557 

2258 

0.146523 I 

0.1496885 

912 

i6 

-0.9194067 

-0.9159174 

-1012 

-0.3523269 

-0.3595718 

+2247 

-0.1528429 

-0.X559858 

4^04 

17 

0.9123594 

0.9087327 

X056 

0.3667900 

0.37398x1 

2236 

0.159x172 

0.1622367 

895 

i8 

0.9050377 

0.9012746 

1099 

O.3811443 

0.3882791 

2224 

0.1653442 

0.1684393 

886 

19 

0.8974436 

0.8935450 

X142 

0.3953850 

0.4024615 

22IX 

0.17x52x8 

ai7459i4 

877 

20 

0.8895790 

0.8855456 

1185 

0.4095080 

0.4165236 

2197 

O.X776480 

0.18069x4 

867 

21 

-0.8814457 

-0.8772792 

-1228 

-a4235o8o 

-0.4304606 

+2x83 

-O.X837210 

-0.1867368 

+857 

22 

0.8730464   0.8687477 

127X 

0.4373808 

0.4442680 

2168 

O.X897386 

0.X927260 

847 

23 

0.8643833 

0.8599535 

1313 

0.451 12 16 

0.4579413 

2152 

ax956988 

0.1986568 

837 

24 

0.8554586 

0.8508991 

1355 

0.4647262 

0.4714759 

2x35 

0.2015998 

0.2045275 

826 

25 

0.8462752 

0.8415873 

1397 

0.4781899 

0.4848676 

2II8 

a2074397 

0.2x03360 

815 

26 

-0.8368358  j  -0.8320210 

-1439 

-0.4915084 

-0.49811x9 

4-2IOO 

-0.21 32 163 

-0.2x60805 

4«04 

27 

0.8271434 

0.8222033 

X480 

0.5046775 

0.51x2046 

2082 

0.2189282 

0.2217593 

793 

28 

0.8172010 

0.8121370 

1521 

0.5176927 

0.5241414 

2063 

0.2245735 

0.2273706 

781 

29 

0.80701x6 

0.8018254 

1562 

0.5305501 

0.5369183 

2043 

0.2301503 

0.2329126 

769 

30 

0.7965787 

0.7912719 

1603 

0.5432455 

0.5495313 

2023 

0.2356571 

0.2383837 

756 

31 

-0.7859054  i  -0.7804797 

-1644 

-^•5557752 

-c.  56 19766 

+2002 

-0.24 1092 1 

-0.2437822 

+743 

Nov.  1 

0.7749951 

0.7694521 

X684 

0.568135X 

0.5742504 

1980 

0.2464537 

0.2491064 

730 

2 

0.7638512 

0.7581928 

1724 

0.5803220 

0.5863494 

1958 

0.2517401 

0.2543547 

717 

3 

0.7524774 

0.7467053 

1764 

0.5923321 

0.5982699 

1935 

0.2569501 

0.2595260 

703 

4 

0.7408770 

0.7349929 

1803 

0.6041622 

0.6100086 

1912 

0.2620822 

0.2646186 

689 

5 

-0.7290533  -0.7230587 

-1842 

-0.6158088 

-0.6215623 

+x888 

-0.267x350 

-0.26963x1 

+675 

6 

0.7170096 

0.7109063 

1880 

a6272688 

0.6329278 

1863 

0.272x068 

0.2745620 

660 

7 

0.7047492 

0.6985387 

1918 

0.6385390 

0.6441018 

X838 

0.2769964 

0.2794098 

645 

8 

0.6922753 

0.6859593 

1956 

0.6496160 

0.6550812 

X8l2 

0.28 1802 I 

0.2841732 

630 

9 

0.6795912 

0.6731714 

1994 

0.6604966 

0.6658622 

1785 

0.2865228 

0.2888506 

615 

xo 

-0.6667003 

-0.6601782 

-2031 

-0.6711774 

-0.6764418 

+1758 

-0.291 1566 

-0.2934405 

+600 

XX 

0.6536057 

0.6469831 

2068 

0^6816549 

0.6868164 

1730 

0.2957022 

0.2979414 

584 

X2 

0.6403 1 10 

0.6335898 

2104 

0.6919258 

0.6969827 

I70X 

0.300x580 

0.3023518 

568 

13 

0.6268197 

0.6200015 

2140 

0.7019866 

0.7069372 

I67X 

0.3045225 

0.3066701 

552 

14 

0.6131357   0.6062226 

2175 

0.7118339 

0.7166764 

164 1 

0.3087943 

0.3108949 

535 

15 

-0.5992629 !  -0.5922570 

-2210 

-0.7214643 

-0.7261970 

+1610 

-a3i297i8 

-0.3150247 

+518 

16 

-0.5852053  1  -0.5781084 

1 

-2244 

-0.7308742 

-0.7354955 

+1579 

-0.3170536 

-0.3190581 

+501 

SUN'S  CO-ORDINATES,  1900. 


279 


FOR  GREENWICH  MEAN  NOON  AND  MIDNIGHT. 

Date. 

X 

True  Equinox. 

Reduc. 

to 

Mean 

Eq'x  of 

Jan.  a 

Y 

True  Equinox. 

Reduc. 

to 

Mean 

Eq'x  of 

Jan.  0. 

z 

True  Equinox. 

Reduc. 

to 

Mean 

Eq'x  of 

Jan.  0. 

Notm. 

Midnight, 

Noom, 

N0OH, 

Midnight. 

Noon. 

Noon.             Midnight, 

Noon. 

Nov.  x6 

-0.5852053 

-0.5781084 

-2244 

-0.7308742 

-0.7354955 

+1579 

-0.3170536 

-0.3 19058 I 

+501 

17 

0.5709668 

0.563781 I 

2278 

0.7400605 

0.7445688 

1547 

0.3210382 

0.3229937 

484 

18 

0.5565518 

0.5492794 

23XZ 

0.7490199 

0.7534136 

1515 

0.3249243 

0.3268299 

467 

19 

0.5419646 

0.5346079 

2344 

0-7577494 

0.7620269 

1482 

0.3287104 

0.3305656 

449 

20 

0.5272098 

O.5197710 

2376 

0.7662458 

0.7704056 

1448 

0.3323953 

0.3341994 

431 

21 

-0.5122920 

-0.5047733 

-2408 

-0.7745060 

-0.7785466 

+1414 

-0-3359778 

-0.3377302 

-+413 

22 

0.4972156 

0.4896195 

2439 

0.7825271 

0.7864472 

1379 

0.3394565 

0.341 1566 

394 

23 

0.4819856 

0.4743146 

2470 

0.7903064 

0.7941045 

1344 

0.3428303 

0.3444775 

375 

24 

0.4666070 

0.4588634 

2501 

0.79784" 

0.80x5x60 

1308 

O.346698X 

0.3476918 

356 

25 

0.4510846 

0.4432712 

2531 

0.8051288 

0.8086793 

1271 

0.3492587 

0.3507986 

337 

26 

-0-4354238 

-0.4275427 

-2560 

-0.8121672 

-0.8155920 

+1234 

-0.3523x14 

-0.3537968 

+318 

27 

0.4196289 

0.41 16832 

2588 

0.8189535 

0.8222517 

XX96 

0.3552548 

0.3566854 

299 

28 

0.4037060 

0.3956980 

2616 

0.8254862 

0.8286568 

1x58 

0.3580883 

0.3594635 

280 

29 

0.3876599 

0.3795922 

2643 

0.8317632 

0.8348051 

IX19 

0.3608x09 

0.362x305 

260 

30 

0.3714956 

0.3633708 

2669 

0.8377825 

0.8406952 

X079 

0.3634222 

0.3646858 

240 

Dec.  I 

-^.3552183 

-0.3470388 

-2694 

-0.8435430 

-0.8463255 

+1039 

-0.36592x3 

-0.367x284 

+220 

2 

0.3388330 

0.3306014 

2719 

0.8490426 

0.8516943 

998 

0.3683072 

0.3694578 

199 

3 

0.3223447 

0.3140633 

2743 

0.8542803 

0.8568005 

957 

0.3705799 

0.37x6735 

179 

4 

0.3057580 

0.2974294 

2767 

0.8592546 

0.8616426 

915 

0.3727383 

0.3737744 

158 

5 

0.2890782 

0.2807048 

2790 

0.8639642 

0.8662x93 

873 

0.37478x8 

0.3757604 

138 

6 

-0.2723099 

-0.2638939 

-2813 

-0.8684077 

-0.8705294 

+  831 

-O.3767XOX 

-0.3776307 

+1x7 

7 

0.2554576 

0.2470015 

2834 

0.8725840 

0.8745714 

788 

0.3785222 

0.3793847 

96 

8 

0.2385263 

0.2300325 

2855 

0.8764914 

0.8783440 

745 

0.3802179 

0.38 102 18 

75 

9 

0.2215208 

O.2129917 

2875 

0.8801290 

0.88x8460 

701 

0.3817962 

0.38254x2 

54 

10 

0.2044458 

0.1958837 

2894 

0.8834950 

0.8850758 

656 

0.3832567 

0.3839426 

33 

II 

-0.1873062 

-0.1787 1 40 

-2912 

-0.8865883 

-0.8880321 

+  6x0 

-0.3845987 

-0.3852250 

+  12 

12 

0.1701076 

O.1614875 

2929 

0.8894073 

0.8907x37 

564 

0.38582x5 

0. 386388 X 

-  9 

13 

0.1528545 

0.1442094 

2945 

0.89195 12 

0.8931 195 

518 

0.3869248 

0.3874315 

30 

14 

0.1355527 

0.1268852 

2961 

0.8942186 

0.8952482 

471 

0.3879081 

0.3883546 

52 

15 

0.1 182074 

0.1095200 

2976 

0.8962082 

0.8970986 

424 

0.3887708 

0.3891568 

73 

16 

-0.1008237 

-0.0921 193 

-2990 

-0.8979193 

-0.8986702 

+  377 

-0.3895125 

-0.3898379 

-  95 

17 

0.0834074 

0.0746887 

3003 

0.89935 1 1 

0.8999620 

329 

0.3901329 

0.3903976 

"7 

18 

0.0659640 

0.0572338 

3016 

0.9005028 

0.9009733 

281 

0.3906318 

0.3908356 

139 

19 

0.0484990 

0.0397601 

3028 

0.9013735 

0.9017034 

233 

0.3910088 

0.39II5I5 

x6i 

20 

0.0310180 

0.0222734 

3038 

0.9019629 

O.9021519 

184 

0.3912637 

0.3913453 

183 

21 

-0.0135270 

-0.0047794 

-3048 

-0.9022704 

-0.9023184 

+  135 

-0.3913964 

-0.3914x68 

-205 

22 

+0.0039685 

+O.0127160 

3056 

0.9022958 

0.9022027 

85 

0.3914067 

0.3913661 

227 

23 

0.0214625 

0.0302072 

3064 

0.9020391 

0.90x8049 

+  35 

0.3912949 

0.39II930 

248 

24 

0.0389494 

0.0476882 

3070 

0.9015002 

0.901 1250 

-  15 

0.3910606 

0.3908977 

270 

25 

0.0564230 

0.0651532 

3075 

0.9006795 

0.9001636 

66 

0.3907043 

0.3904804 

292 

26 

+0.0738780 

+0.0825967 

-3080 

-0.8995774 

-0.8989210 

-  1x7 

-0.390226X 

-0.3899413 

-314 

27 

0.0913085 

O.1000127 

3084 

0.8981945 

0.8973980 

168 

0.3896262 

0.3892808 

336 

28 

0.1087086 

0.1 173957 

3086 

0.8965316 

0-8955955 

2x9 

0.3889051 

0.3884992 

358 

29 

0.1260733 

0.1347406 

3087 

0.8945897 

0.8935142 

270 

0.3880631 

0.3875969 

380 

30 

O.I433971 

0.1520420 

3088 

0.8923693 

0.891 I 552 

322 

0.3871006 

0.3865742 

402 

31 

+0.1606746 

+0.1692943 

-3088 

-0.8898719 

-0.8885196 

-  374 

-0.3860178 

-0.3854314 

-424 

32 

+O.1779010 

+0.1864933 

-3088 

-0.8870986 

-0.8856088 

-426 

-0.3848152  1  -0.3841693 

-446 
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MOON'S  LONGITUDE  AND  LATITUDE,  1900. 


1 

FO] 

R  GREEN 
ARY. 

WICH 

Day 

[  MEAN  N 
FEBRI 

OON  AND  MIDNIGHT. 

1 

1  Day 

JANU 

JARY. 

Day 

MARCH.        1 

of 

of 

of 

Month. 

True  LoDKitude. 
279  37  0.1 

Latitude. 

Month. 

True  LouKitude. 

Ladtnda 

Month. 

True  Longitude. 

Latitude. 

I.O 

+1  44  39.7 

1.0 

332 

39  54''3 

+4  53  36^1 

1.0 

340  49  i8r9 

+4  58  50^5 

1-5 

286  53  9-7 

2  21  27.8 

1.5 

340 

14  59.1 

5  2  13.6 

1.5 

348  30  16.4 

4  59  52.4 

2.0 

294  12  40.6 

2  56  II.5 

2.0 

347  47  36.7 

5  5  32.1 

2.0 

356  9  48.5 

4  55  30.1 

25 

301  34  39- 1 

3  28  9.6 

2.5 

355 

16  37  7 

5  3  34.3 

2.5 

3  46  28.1 

4  45  53.5 

3.0 

308  58  8.0 

3  56  43.9 

3.0 

2 

41  2.6 

4  56  30.9 

3.0 

II  18  56.6 

4  31  21.2 

35 

316  22   8.6 

+4  21  21.3 

3.5 

10 

0  4.0 

+4  44  40.2 

3-5 

18  46  6.4 

+4  12  19. 1 

4.0 

323  45  43.0 

4  41  34.6 

4.0 

17 

13  6.9 

4  28  25.1 

4.0 

26  7  3.8 

3  49  18.6 

4-5 

331  7  56.6 

4  57  3.6 

4-5 

24 

19  49.1 

4  8  13.0 

4.5 

33  21  9.5 

3  22  55.0 

5.0 

338  27  59.7 

5  7  35.5 

5.0 

31 

20  0.6 

3  44  33.6 

50 

40  27  59.1 

2  53  45  0 

5.5 

345  45  8.9 

5  13  4-5 

5.5 

38 

13  412 

3  17  58.0 

5.5 

47  27  21.9 

2  22  25.3 

6.0 

352  58  48.2 

+5  13  319 

6.0 

45 

I  0.4 

+2  48  57-3 

6.0 

54  19  19.3 

+1  49  32.0 

6.5 

0  8  29.8 

5  9  5.0 

6.5 

51 

42  141 

2  18  2.0 

6.5 

61  4  33 

I  15  38.6 

7.0 

7  13  53-8 

4  59  56.5 

7.0 

58 

17  44.0 

I  45  417 

7.0 

67  41  54.5 

0  41  16.4 

7-5 

14  14  47.8 

4  46  23.5 

7.5 

64 

47  55-5 

I  12  24.8 

7.5 

74  13  19-5 

+0  6  54.0 

8.0 

21  II   6.1 

4  28  46.7 

8.0 

71 

13  16.0 

0  38  37.8 

8.0 

80  38  49.5 

-0  27  2.9 

8.5 

28  2  49.0 

+4  7  29.2 

8.5 

77 

34  141 

+0  4  46.1 

8.5 

86  58  58.7 

-I  0  II. I 

9.0 

34  50  1.6 

3  42  56.0 

90 

83 

51  18.1 

-0  28  46.7 

9.0 

93  14  22.5 

I  32  lO.I 

95 

41  32  52.6 

3  15  33.7 

9.5 

90 

4  55-9 

I  I  38.4 

9.5 

99  25  370 

2  2  41.2 

lO.O 

48  II  332 

2  45  49.4 

lO.O 

96 

15  33.3 

I  33  28.2 

lO.O 

105  33  17  2 

2  31  27.8 

10.5 

54  46  16.3 

2  14  10.7 

10.5 

102 

23  34-5 

2  3  56.7 

10.5 

m  37  57.0 

2  58  15.0 

II.O 

61  17  15.8 

+1  41  5.2 

II.O 

108 

29  21. 1 

-2  32  45.8 

II.O 

117  40  7.9 

-3  22  49.1 

II.5 

67  44  45.6 

I  7  0.4 

II.5 

114 

33  12.5 

2  59  38.9 

II.5 

123  40  19.7 

3  44  58-2 

120 

74  8  59.2 

+0  32  23.2 

12.0 

120 

35  25  9 

3  24  20.7 

12.0 

129  38  58.8 

4  4  31.1 

12.5 

80  30  9.0 

-0  2  20.0 

12.5 

126 

36  159 

3  46  37.3 

12.5 

135  36  29.3 

4  21  18.3 

13.0 

86  48  26.6 

0  36  43.9 

13.0 

132 

35  55-4 

4  6  16.4 

13.0 

141  33  12.4 

4  35  "2 

13.5 

93  4  2.7 

-I  10  24.3 

13.5 

138 

34  35.8 

-4  23  7-4 

13.5 

147  29  26.3 

-4  46  2.6 

14.0 

99  17  6.9 

I  42  58.3 

14.0 

144 

32  27.3 

4  37  1-2 

14.0 

153  25  26.9 

4  53  46.6 

14.5 

105  27  47.6 

2  14  4.5 

14-5 

150  29  39.2 

4  47  50  6 

14.5 

159  21  28.2 

4  58  18.8 

15.0 

III  36  13.0 

2  43  23.3 

15.0 

156 

26  20.7 

4  55  300 

15.0 

165  17.  41.9 

4  59  36.4 

15-5 

117  42  314 

3  lo  36.8 

155 

162 

22  41-5 

4  59  55-6 

15.5 

171  14  18.4 

4  57  37-9 

16.0 

123  46  50.4 

-3  35  29.4 

16.0 

168 

18  51.9 

-5  I  5.3 

16.0 

177  II  27.4 

-4  52  23.9 

16.5 

129  49  18.9 

3  57  471 

16.5 

174 

15  35 

4  58  58.6 

16.5 

183  9  17.9 

4  43  56.3 

17.0 

135  50  6.4 

4  17  18.2 

17.0 

180 

II  29.7 

4  53  36.7 

17.0 

189  7  59.2 

4  32  19  I 

175 

141  49  23.8 

4  33  52.9 

175 

186 

8  25.9 

4  45  2.1 

175 

195  7  40.9 

4  17  38.0 

18.0 

147  47  23.5 

4  47  23.5 

18.0 

192 

6  lo.o 

4  33  19.1 

18.0 

201  8  34.1 

4  0  0.2 

18.5 

153  44  20.5 

-4  57  43.8 

18.5 

198 

5  2.4 

-4  18  32.9 

18.5 

207  10  51.2 

-3  39  350 

19.0 

159  40  31.2 

5  4  49-6 

19.0 

204 

5  26.5 

4  0   50.3 

19.0 

213  14  465 

3  16  33  0 

195 

165  36  15.3 

5  8  37-8 

19.5 

210 

7  48.1 

3  40  19.2 

19.5 

219  20  36.6 

2  51  6.6 

20.0 

171  31  53-9 

5  9  71 

20.0 

216 

12  36.0 

3  17  91 

20.0 

225  28  40.4 

2  23  29.7 

20.5 

177  27  51.8 

5  6  17.2 

20.5 

222 

20  21. 1 

2  51  30.3 

20.5 

231  39  19.3 

I  53  57-8 

21.0 

183  24  35.9 

-5  0  8.9 

21.0 

228 

31  365 

-2  23  35  I 

21.0 

237  52  57.0 

-I  22  47.9 

21.5 

189  22  35.6 

4  50  440 

21.5 

234 

46  56.8 

I  53  37.5 

21.5 

244  9  59-4 

0  50  18.6 

22.0 

195  22  22.5 

4  38  5-3 

22.0 

241 

6  57.1 

I  21  53.5 

22.0 

250  30  53  9 

-0  16  50.2 

22.5 

201  24  30.1 

4  22  16.7 

22.5 

247 

32  12.4 

0  48  41.0 

22.5 

256  56  8.9 

+0  17  15.1 

23.0 

207  29  33.6 

4  3  23.1 

23.0 

254 

3  16.8 

-0  14  20.7 

23.0 

263  26  13.3 

0  51  33.5 

235 

213  38  8.8 

-3  41  30.9 

235 

260 

40  41.4 

+0  20  43.7 

23.5 

270  I  34.9 

+1  25  39.0 

24.0 

219  50  52.8 

3  i6  48.1 

24.0 

267 

24  53.3 

0  56  5.2 

24.0 

276  42  39.5 

I  59  3.8 

245 

226  8  21.4 

2  49  24.4 

245 

274 

16  13.3 

I  31  142 

245 

283  29  494 

2  31  18.0 

25.0 

232  31  9.5 

2  19  32.0 

25.0 

281 

14  54-3 

2  5  37  2 

25.0 

290  23  21.9 

3  I  50.1 

25.5 

238  59  49.6 

I  47  25.9 

255 

288 

20  59.8 

2  38  38.2 

25.5 

297  23  26.9 

3  30  7.3 

26.0 

245  34  50.8 

-I  13  24.3 

26.0 

295 

34  20.6 

+3  9  38.7 

26.0 

304  30  5-8 

+3  55  35.9 

26.5 

252  16  36.9 

0  37  49.0 

26.5 

302 

54  34.2 

3  37  59.4 

26.5 

311  43  9.3 

4  17  42.4 

27.0 

259  5  24.9 

-0  I  6.1 

27.0 

310 

21  3.9 

4  3  11 

27.0 

319  2  16.4 

4  35  54.8 

27.5 

266  I  23.7 

+0  36  14.0 

27.5 

317 

52  58.1 

4  24  6.8 

27.5 

326  26  52.8 

4  49  440 

28.0 

273  4  32  2 

I  13  37.0 

28.0 

325 

29  "5 

4  40  43.4 

28.0 

333  56  11.6 

4  58  45.1 

28.5 

280  14  37.7 

+1  50  24.4 

28.5 

333 

8  27.4 

+4  52  24.3 

28.5 

341  29  1 3. 1 

+5  2  39.4 

29.0 

287  31  157 

2  25  55.0 

29.0 

340  49  18.9 

4  58  505 

29.0 

349  4  47.3 

5  I  159 

29.5 

294  53  48.4 

2  59  25.7 

295 

348 

30  16.4 

4  59  52.4 

29.5 

356  41  36.4 

4  54  31.9 

30.0 

302  21  25.6 

3  30  13.3 

30.0 

356 

9  48.5 

4  55  30.1 

30.0 

4  18  17.6 

4  42  34.3 

30.5 

309  53  5-3 

3  57  36.5 

30.5 

3 

46  28.1 

4  45  53.5 

305 

II  53  27.5 

4  25  39.0 

31.0 

317  27  36.0 

+4  20  57.8 

31.0 

II 

18  56.6 

+4  31  21.2 

31.0 

19  25  46.3 

+4  4  10. 1 

315 

325  3  39-6 

+4  39  45  7 

31.5 

18 

46  6.4 

+4  12  19,1 

315 

26  54  0.8 

+3  38  38.7 
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FOR  GREENWICH 

MEAN  NOON  AND 

MIDNIGHT. 

Day 

APRIL. 

Day 

MAY. 

Day 

JUNE. 

of 

Month. 

of 
Month. 

of 
Month. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

i.o 

34  17  7-'5 

+3  9  4M 

1.0 

0      «       M 

70  43  20.2 

0     .      H 

+0   2  30.8 

1.0 

118  2  24^3 

-3  52  24!(5 

1.5 

41  34  149 

2  37  57  7 

1-5 

77  32  39-9 

-0  34  46.5 

1-5 

124  17  41.4 

4  14  297  1 

2.0 

48  44  44.6 

2  4  8.6 

2.0 

84  15  40.6 

I  II  1.8 

2.0 

130  28  55.9 

4  33  21.4  ' 

2.5 

55  48  "5 

I  28  54.5 

25 

90  52  27.1 

I  45  46  9 

2.5 

136  36  32.8 

4  48  537 

3.0 

62  44  23.2 

0  52  54.0 

30 

97  23  H.9 

2  18  38.2 

30 

142  40  59.6 

5  I  2.9 

35 

69  33  18.9 

+0  16  42.9 

3-5 

103  48  13.7 

-2  49  15  7 

3.5 

148  42  46.1 

-5  9  467 

4.0 

76  15  8.1 

-0  19  6.7 

4.0 

no  7  56.0 

3  17  22.8 

4.0 

154  42  24.1 

5  15  4  5 

4-5 

82  50  8.6 

0  54  6.2 

4-5 

116  22  46.7 

3  42  465 

45 

160  40  26.7 

5  16  56.8 

5.0 

89  18  45  2 

I  27  50.6 

50 

122  33  16.7 

4  5  16.3 

50 

166  37  28.1 

5  15  24.6 

5.5 

95  41  27.6 

I  59  58.7 

55 

128  39  59.5 

4  24  44.1 

5.5 

172  34  2.5 

5  10  30  I 

6.0 

loi  58  49.4 

-2  30  12.3 

6.0 

134  43  29.5 

-4  41  3.5 

6.0 

178  30  44.4 

-5  2  16.1 

65 

108  II  25.9 

2  58  15.8 

6.5 

140  44  21.7 

4  54  9-8 

6.5 

184  28  8.1 

4  50  46.2 

7.0 

114  19  54.1 

3  23  56.0 

7.0 

146  43  1 1.5 

5  3  59  3 

7.0 

190  26  46.7 

4  36  52 

75 

120  24  51. 1 

3  47  1.8 

75 

152  40  33-6 

5  10  29.7 

7-5 

196  27  12.0 

4  18  18.4 

8.0 

126  26  53.2 

4  7  23.7 

8.0 

158  37  2.0 

5  13  39  3 

8.0 

202  29  54.2 

3  57  33  0 

8.5 

132  26  35.5 

-4  24  53  5 

8.5 

164  33  9.2 

-5  13  27.4 

8.5 

208  35  21.5 

-3  33  57  5 

90 

138  24  31 7 

4  39  24.3 

90 

170  29  25.8 

5  9  54  0 

9.0 

214  43  59.3 

3  7  42.2 

95 

144  21  13.3 

4  50  50  2 

95 

176  26  21.0 

5  3  0.3 

9.5 

220  56  10.3 

2  38  597 

lO.O 

150  17  9.2 

4  59  6.4 

10.0 

182  24  21.2 

4  52  48.6 

lO.O 

227  12  13.8 

2  8  5.0 

10.5 

156  12  46.0 

5  4  90 

10.5 

188  23  50.8 

4  39  22.2 

10.5 

233  32  25.3 

I  35  16.0 

ZI.O 

162  8  27.7 

-5  5  55.1 

II.O 

194  25  II. 7 

-4  22  46.2 

II.O 

239  56  56.4 

-I  0  53.1 

II.5 

168  4  35.3 

5  4  23.2 

11.5 

200  28  43.1 

4  3  73 

II.5 

246  25  54.3 

-0  25  20.0 

12.0 

174  I  27.6 

4  59  33-2 

12.0 

206  34  414 

3  40  34- 1 

12.0 

252  59  21.9 

+0  10  57.1 

12.5 

179  59  20.7 

4  51  26.1 

12.5 

212  43  20.7 

3  15  17.4 

12.5 

259  37  174 

0  47  29.3 

13.0 

185  58  28.5 

4  40  4-9 

130 

218  54  52.6 

2  47  30.5 

13.0 

266  19  34.4 

I  23  45.2 

135 

191  59  3.2 

-4  25  34  0 

13.5 

225  9  26.2 

-2  17  28.8 

135 

273  6  2.2 

+1  59  "9 

14.0 

198  I  15.1 

4  8  ao 

14.0 

231  27  8.5 

I  45  30-5 

14.0 

279  56  25.9 

2  33  15  7 

145 

204  5  13.7 

3  47  3^-3 

14.5 

237  48  4.6 

I  II  56.2 

14-5 

286  50  27.1 

3  5  22.5 

15.0 

210  II  7.3 

3  24  18.5 

15.0 

244  12  17.6 

0  37  9.0 

15.0 

293  47  441 

3  34  590 

15.5 

216  19  4.2 

2  58  34.2 

15.5 

250  39  49-6 

-0  I  34.1 

155 

300  47  52.8 

4  I  33  9 

16.0 

222  29  12.6 

-2  30  33.0 

16.0 

257  10  41.5 

+0  34  21.4 

16.0 

307  50  27.2 

+4  24  38.3 

16.5 

228  41  41.3 

2  0  31.7 

16.5 

263  44  53.0 

I  10  8.8 

16.5 

314  55  0.3 

4  43  47  0 

17.0 

234  56  39.8 

I  28  49.1 

17.0 

270  22  23.1 

I  45  18.1 

17.0 

322  I  4.9 

4  58  38  7 

175 

241  14  18.5 

0  55  45-5 

175 

277  3  10.4 

2  19  19. 1 

175 

329  8  14.2 

5  8  57.0 

18.0 

247  34  49.5 

-0  21  43.1 

18.0 

283  47  13.0 

2  51  41.1 

18.0 

336  16  2.2 

5  14  30.6 

18.5 

253  58  26.1 

+0  12  54.5 

18.5 

290  34  28.3 

+3  21  53.8 

18.5 

343  24  4.5 

+5  15  13-5 

19.0 

260  25  22.6 

0  47  42.1 

19.0 

297  24  53  0 

3  49  27.9 

19.0 

350  31  58.2 

5  II  50 

19.5 

266  55  54.3 

I  22  13.2 

195 

304  18  22.9 

4  13  55.6 

19.5 

357  39  22.5 

5  2  9.8 

20.0 

273  30  17.0 

I  56  0.6 

20.0 

311  14  52.5 

4  34  51.2 

20.0 

4  45  58.1 

4  48  37-5 

20.5 

280  8  46.7 

2  28  36.2 

20.5 

318  14  14.6 

4  51  51.5 

20.5 

II  51  27.6 

4  30  42.6 

21.0 

286  51  38.2 

+2  59  31. 1 

21.0 

325  16  20-0 

+5  4  363 

21.0 

18  55  35.2 

+4  8  44.0 

21.5 

293  39  4.3 

3  28  15.9 

21.5 

332  20  57.0 

5  12  49.1 

21.5 

25  58  6.1 

3  43  4-6 

22.0 

300  31  154 

3  54  21.5 

22.0 

339  27  50.9 

5  16  17.7 

22.0 

32  58  46.3 

3  14  10.7 

22.5 

307  28  17.5 

4  17  19.2 

22.5 

346  36  43-6 

5  14  54-5 

22.5 

39  57  22.9 

2  42  31.6 

23.0 

314  30  1 1.0 

4  36  41.4 

23.0 

353  47  1 3-8 

5  8  370 

23.0 

46  53  42.9 

2  8  38.8 

235 

321  36  50.0 

+4  52  2.4 

23.5 

0  58  56.6 

+4  57  28.4 

235 

53  47  33  9 

+1  33  5.5 

24.0 

328  48  1.2 

5  2  59.4 

24.0 

8  II  23.3 

4  41  37-3 

24.0 

60  38  43.6 

0  56  26.0 

245 

336  3  22.8 

5  9  13.1 

245 

15  24  2.4 

4  21  18.5 

245 

67  27  0.0 

+0  19  14.3 

25.0 

343  22  24.0 

5  10  29.2 

25.0 

22  36  19.9 

3  56  52.1 

25,0 

74  12  1 1.4 

-0  17  55-5 

255 

350  44  25.4 

5  6  39.5 

255 

29  47  40  2 

3  28  44.0 

255 

80  54  7.0 

jO   54  31.1 

26.0 

358  8  39.7 

+4  57  42.3 

26.0 

36  57  26.6 

+2  57  24.4 

26.0 

87  32  37.1 

-I  30  1.7 

26.5 

5  34  12-5 

4  43  43.7 

26.5 

44  5  2.6 

2  23  27.3 

26.5 

94  7  33.3 

2  3  59.3 

27.0 

13  0  4.5 

4  24  57.1 

27.0 

51  9  531 

I  47  29.5 

27.0 

100  38  49.1 

2  35  58.4 

275 

20  25  14.0 

4  I  43.6 

275 

58  II  25.3 

I  10  9.5 

27.5 

107  6  20.3 

3  5  36.9  1 

28.0 

27  48  38.4 

3  34  31.2 

28.0 

65  9  9-9 

+0  32  5.8 

28.0 

113  30  5.6 

3  32  36.0  1 

28.5 

35  9  178 

+3  3  53.5 

28.5 

72  2  41.6 

-0  6  3.7 

28.5 

H9  50  6.4 

-3  56  40  3 

29.0 

42  26  16.8 

2  30  28.6 

29.0 

78  51  40.2 

0  43  43.2 

29.0 

126  6  27.6 

4  17  377 

295 

49  38  46  5 

I  54  56.8 

295 

85  35  50.5 

I  20  19.4 

29.5 

132  19  17.2 

4  35  19  0 

300 

56  46  6.4 

I  17  597 

30.0 

92  15  30 

I  55  22.7 

30.0 

138  28  47.0 

4  49  38.0 

30.5 

63  47  44-9 

0  40  18.1 

30.5 

98  49  14- 1 

2  28  27.0 

305 

144  35  12.3 

5  0  31.0 

31.0 

70  43  20.2 

40   2  30.8 

310 

105  18  25.8 

-2  59  10.3 

3I.O 

150  38  51.5 

-5  7  56  2 

31.5 

77  32  39  9 

-0  34  46.5 

31-5 

III  42  45.3 

-3  27  14.4 

31.5 

156  40  6.7 

-5  II  537 
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FOR  GREEN 

WICH 
Day 

[  MEAN  N 
AUGl 

OON  AND  MIDNIGHT. 

1 

Day 

JULY. 

JST. 

Day 

SEPTEMBER.      :| 

of 

of 

of 

Month. 

True  Longitade. 

Latitude. 

Month. 

True  Longitude. 
194  33  28!4 

Latitude. 

Month. 

True  Longitude. 
239  3  54^2 

Latitude. 

I.O 

150  38  5i-'5 

Of       M 

-5  7  56.2 

1.0 

0             .               M 

-4  8  12.5 

1.0 

-0  36  45!o 

1-5 

156  40  6.7 

5  II  53-7 

1.5 

200  29  23.0 

3  48  32.1 

15 

245  14  37-8 

•^4  7-3; 

2.0 

162  39  22.6 

5  12  25.2 

2.0 

206  26  28.3 

3  26  18.5 

2.0 

251  30  5-5 

+0  28  58.6 

2.5 

168  37   7.0 

5  9  33-5 

2-5 

212  25  20.5 

3  I  42.3 

2.5 

257  50  55-5 

I  2  II. I 

30 

174  33  49.6 

5  3  22.6 

3.0 

218  26  37.5 

2  34  54-8 

3.0 

264  17  44.0 

I  35  6.7 

3-5 

180  30  2.8 

-4  53  569 

35 

224  30  57.7 

-2  6  8.7 

3.5 

270  51  4.0 

+2  7  19.4 

4.0 

186  26  20.4 

4  41  22.2 

4.0 

230  39  0.1 

I  35  38.3 

4.0 

277  31  23.3 

2  38  21.2 

45 

192  23  17.6 

4  25  44.3 

4.5 

236  51  23.1 

I  3  39.0 

4.5 

284  19  3.1 

3  7  41-7 

50 

198  21  30.3 

4  7  10.4 

50 

243  8  43.7 

-0  30  28.8 

50 

291  14  16.0 

3  34  48.8 

5.5 

204  21  35.1 

3  45  48.4 

5-5 

249  31  36.4 

+0  3  31.9 

5-5 

298  17  4.1 

3  59  91 

6.0 

210  24   7.9 

-3  21  47.2 

6.0 

256  0  31.9 

+0  38  0.6 

6.0 

305  27  X7.2 

+4  20  9.1 

6.5 

2i6  29  44.4 

2  55  173 

6.5 

262  35  56.0 

I  12  31.3 

6.5 

312  44  31.8 

4  37  16.3 

7.0 

222  38  58.6 

2  26  30.8 

7.0 

269  18  8.1 

I  46  35  2 

7.0 

320  8  10.0 

4  50  0.9 

7-5 

228  52  22.5 

I  55  418 

75 

276  7  19.4 

2  19  41.1 

Z-5 

327  37  20.2 

4  57  57  8 

8.0 

235  10  25.4 

I  23  6.6 

8.0 

283  3  31-6 

2  51  15.1 

8.0 

335  10  58.0 

5  0  47.9 

8.5 

241  33  32.9 

-0  49  4  3 

8.5 

290  6  35.6 

+3  20  41.7 

8.5 

342  47  47-9 

44  58  19.8 

9.0 

248  2  5.6 

-0  13  57.1 

9.0 

297  z6  10.8 

3  47  24.6 

9.0 

350  26  27.5 

4  50  31  2* 

95 

254  36  18.8 

+0  21  50.1 

95 

304  31  44-7 

4  10  48.1 

9.5 

358  5  29.9 

4  37  294 

lO.O 

261  j6  21.4 

0  57  49.0 

10.0 

311  52  32.6 

4  30  19.0 

lO.O 

5  43  29.5 

4  19  30.8 

10.5 

268  2  15. 1 

I  33  28.4 

10.5 

319  17  39-4 

4  45  27.8 

10.5 

13  19  4.6 

3  57  0.4 

II.O 

274  53  53.7 

■^    8  14.8 

ZI.O 

326  46  0.8 

+4  5$  50.6 

zz.o 

20  51  1.9 

+3  30  30.2 

115 

281  51  3.0 

2  41  32.7 

11.5 

334  16  26.2 

5     I  10.3 

"•5 

28  z8  18.5 

3  0  37  5 

12.0 

288  53  20.1 

3  12  45.9 

12.0 

341  47  41.8 

5  I  18.1 

12.0 

35  40  4.5 

2  28  2.6 

12.5 

296  0  14.4 

3  41  18.6 

12.5 

349  18  33.9 

4  56  13  4 

12.5 

42  55  43.2 

z  53  27.0 

130 

303  II  7.7 

4  6  36.3 

13.0 

356  47  52.0 

4  46  4-3 

13.0 

50  4  51.2 

I  17  32.0 

13.5 

310  25  16.0 

+4  28  7.5 

135 

4  14  32.2 

+4  31  6.5 

13.5 

57  7  174 

•fo  40  56.8 

14.0 

317  41  50.4 

4  45  25.2 

14.0 

II  37  39.2 

4  II  42.4 

14.0 

64  3  1.3 

+0  4  17.9 

14-5 

324  59  59.6 

4  58  7-5 

14.5 

18  56  28.2 

3  48  20.0 

14-5 

70  52  1 1.7 

-0  31  51 3 

15.0 

332  18  51.4 

5  5  59-2 

15.0 

26  10  25.5 

3  21  31.0 

15.0 

77  35  4.7 

I  7  1.2 

155 

339  37  350 

5  8  51.6 

155 

33  19  8.1 

2  51  49.6 

155 

84  12  1.5 

I  40  45.8 

16.0 

346  55  22.9 

+5  6  42.9 

16.0 

40  22  23.7 

+2  19  51.0 

16.0 

90  43  27.3 

-2  12  42.5 

16.5 

354  II  32.6 

4  59  38.1 

16.5 

47  20  8.9 

X  46  10.5 

16.5 

97  9  49-9 

2  42  31 8 

17.0 

I  25  27.3 

4  47  48.7 

17.0 

54  12  28.2 

I  II  22.3 

17.0 

103  31  37.4 

3  9  570 

175 

8  36  37.0 

4  31  3x2 

17.5 

60  59  32.3 

0  35  59.4 

175 

109  49  18.4 

3  34  44  2 

j8.o 

15  44  38.8 

4  II  6.9 

18.0 

67  41  36.3 

+0  0  32.7 

18.0 

116  3  20.7 

3  56  416 

18.5 

22  49  16.2 

+3  47  0.9 

18.5 

74  18  58.5 

-0  34  29.0 

18.5 

122  14  10.6 

-4  15  39  5 

ZQ.O 

29  50  18.9 

3  19  410 

19.0 

80  51  58.5 

I  8  38.9 

Z9.0 

128  22  12.4 

4  31  30  2 

195 

36  47  42.1 

2  49  37  0 

19.5 

.  87  20  57.2 

I  41  32.5 

195 

134  27  48.6 

4  44  7-7 

20.0 

43  41  25.2 

2  17  20.0 

20.0 

93  46  14.7 

2  12  47-9 

20.0 

140  31  19.3 

4  53  27.8 

20.5 

50  31  30.8 

I  43  21.6 

20.5 

100  8  lo.i 

2  42  4.9 

20.5 

146  33   2.4 

4  59  27.6 

21.0 

57  18  3.9 

+1  8  13.7 

21.0 

106  27  1.3 

-3  9  56 

21.0 

152  33  13.6 

-5  2  6.3 

21.5 

64  I  10.9 

+0  32  27.5 

21.5 

112  43  4.0 

3  33  34  4 

21.5 

158  32   70 

5  I  24.4 

22.0 

70  40  58.8 

-0  3  26.2 

22.0 

118  56  32.1 

3  55  177 

22.0 

164  29  55.0 

4  57  24.2 

225 

77  17  34-3 

0  38  58.0 

22.5 

125  7  37  3 

4  14  41 

22.5 

170  26  48.9 

4  50  96 

23.0 

83  51  3-7 

I  13  39.8 

23.0 

131  16  29.7 

4  29  44  3 

23.0 

176  22  59.7 

4  39  46.1 

235 

90  21  32.1 

-I  47  5.3 

235 

137  23  18.4 

-4  42  1 1.2 

235 

182  18  37.8 

-4  26  20.7 

24.0 

96  49  3  9 

2  18  50.2 

24.0 

143  28  10.9 

4  51  20.0 

24.0 

188  13  54.3 

4  10  2.1 

245 

103  13  42.3 

2  48  32.5 

245 

149  31  14.5 

4  57  7-8 

245 

194   9   0.7 

3  51  0.1 

25.0 

109  35  30.1 

3  15  52.5 

25.0 

155  32  36.7 

4  59  33-8 

25.0 

200   4  10. 1 

3  29  26.2 

255 

"5  54  29.3 

3  40  33.1 

25.5 

161  32  24.9 

4  58  39.2 

25.5 

205  59  37.0 

3  5  33  0 

26.0 

122  10  41.9 

-4  2  •20.3 

26.0 

167  30  47.9 

-4  54  27.0 

26.0 

211  55  37.9 

-2  39  34  2 

26.5 

128  24  10.7 

4  21  2.5 

26.5 

173  27  56.2 

4  47  2.0 

26.5 

217  52  311 

2  II  44.5 

27.0 

134  34  590 

4  36  30.7 

27.0 

179  24  1.9 

4  36  30.4 

27.0 

223  50  38.2 

I  42  19  5 

27.5 

140  43  11.6 

4  48  38.9 

275 

185  19  19.6 

4  22  59.8 

275 

229  50  22.6 

I  II  36.0 

28.0 

146  48  55.6 

4  57  23.3 

28.0 

191  14  6.5 

4  6  39.1 

28.0 

235  52  10.4 

0  39  5 1-4 

28.5 

152  52  19.8 

-5  2  42.4 

28.5 

197  8  42.5 

-3  47  38.1 

28.5 

241  56  30.1 

-0  7  24.2 

29.0 

158  53  36.2 

5  4  36.8 

29.0 

203  3  30.6 

3  26  7.6 

29.0 

248  3  52.5 

40  25  26.2 

29.5 

164  52  58.9 

5  3  8.8 

29.5 

208  58  56.6 

3  2  19.6 

295 

254  14  50.0 

0  58  19.4 

30.0 

170  50  45.6 

4  58  22.4 

30.0 

214  55  29.4 

2  36  26.6 

30.0 

260  29  56.1 

I  30  53  8 

30.5 

176  47  16.6 

4  50  22.8 

30.5 

220  53  40.5 

2  8  41.8 

305 

266  49  44.9 

2  2  46.5 

310 

182  42  55.9 

-4  39  16.3 

310 

226  54  3.9 

-I  39  19-5 

310 

273  14  50.2 

+2  33  33  5 

31.5 

188  38  1 0.1 

-4  25  10.2 

31.5 

232  57  15-9 

-I  8  35.0 

315 

279  45  43  8 

+3  2  49.1 
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FOR  GREENWICH 

.  MEAN  NOON  AND 

►  MIDNIGHT. 

Day 

of 

Month. 

OCTOBER. 

Day 

of 

Month. 

NOVEMBER. 

Day 

of 

Month. 

DECEMBER. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

True  Longitude. 

Latitude. 

I.O 

273  14  5o!2 

+2  33  33"5 

1.0 

323  26  57!2 

4-5  li  3o!2 

1.0 

2  10  307 

+4'  34  o"o 

1-5 

279  45  43.8 

3  2  49.1 

1-5 

330  31  50.9 

5  14  52.8 

1.5 

9  23  7-7 

4  "  44-8 

2.0 

286  22  55.0 

3  30  6.4 

2.0 

337  42  20.1 

5  13  25.7 

2.0 

16  37  58.0 

3  45  2x6 

2.5 

293  6  48.7 

3  54  57-3 

2.5 

344  58  4.4 

5  6  58.0 

2.5 

23  54  30.5 

3  15  14.1 

3.0 

299  57  43.2 

4  16  53.0 

3.0 

352  i8  33  9 

4  55  26.3 

30 

31  12  lO.O 

2  41  51.6 

3-5 

306  55  49.5 

+4  35  24.6 

3.5 

359  43  8.5 

+4  38  53.4 

3.5 

38  30  16.6 

+2  5  48.4 

4.0 

3x4  I  8.3 

4  50  3-7 

4.0 

7  10  59.2 

4  17  29.6 

4.0 

45  48  7-3 

I  27  43.1 

4-5 

321  13  29.6 

5  0  23  6 

4.5 

14  41  8.9 

3  51  33.6 

4-5 

53  4  57.5 

0  48  17.4 

50 

328  32  30.2 

5  6  0.8 

50 

22  12  34.0 

3  21  32.2 

5.0 

60  20  1.2 

+0  8  14.8 

5-5 

335  57  33.4 

5  6  36.6 

55 

29  44  7.1 

2  47  58.9 

5.5 

67  32  33-3 

-0  31  4I.I 

6.0 

343  27  49.6 

+5  I  58.5 

6.0 

37  14  39  4 

+2  II  339 

6.0 

74  41  51.3 

-1  10  48.0 

6.5 

351  2  16.6 

4  52  2.1 

6.5 

^   ^1  3-4 

1  33  1.8 

6.5 

81  47  15.7 

1  48  26.5 

7.0 

358  39  42.0 

4  36  511 

7.0 

52  8  15.8 

0  53  9.5 

7.0 

88  48  12.2 

2  24  1.3 

7-5 

6  18  45.4 

4  16  39.1 

Z5 

59  29  19.2 

+0  12  44.6 

7-5 

95  44  "9 

2  57  1.4 

8.0 

13  58  30 

3  51  48.6 

8.0 

66  45  24.5 

-0  27  27.0 

8.0 

102  34  53.2 

3  27  1.5 

8.5 

21  36  10.3 

+3  22  50.9 

8.5 

73  55  52.0 

-I  6  42.3 

8.5 

109  20  1.0 

-3  53  418 

9.0 

29  II  46.5 

2  50  24.2 

9.0 

81  0  11.7 

I  44  23.0 

9.0 

"5  59  27.5 

4  16  47.5 

95 

36  43  38.1 

2  15  11.9 

95 

87  58  4.0 

2  19  55.9 

9.5 

122  33  12.2 

4  36  8.8 

lO.O 

44  10  41.0 

I  37  59.6 

lO.O 

94  49  19.2 

2  52  53  6 

lO.O 

129  I  21.3 

4  51  404 

10.5 

51  32  3  3 

0  59  34.3 

10.5 

loi  33  56.6 

3  22  54.0 

10.5 

135  24  7.2 

5  3  20.6 

1 1.0 

58  47  5.2 

+0  20  41.0 

II.O 

108  12  3.5 

-3  49  40.6 

II.O 

141  41  48.1 

-5  II  10.9 

11.5 

65  55  20.4 

-0  17  58.0 

II.5 

114  43  54-6 

4  13  1.4 

II.5 

147  54  47.1 

5  15  14-9 

12.0 

72  56  34  6 

0  55  44.6 

12.0 

121  9  50.0 

4  32  48.4 

12.0 

154  3  31  I 

5  15  38.1 

12.5 

79  50  44.0 

I  32  5.3 

12.5 

127  30  15.3 

4  48  57.1 

12.5 

160  8  30.6 

5  12  27.6 

130 

86  37  55.5 

2  6  31.8 

13.0 

133  45  39.0 

5  I  25.7 

13.0 

166  10  18.7 

5  5  51.1 

13.5 

93  18  23.6 

-2  38  403 

135 

139  56  32.6 

-5  10  14.6 

13.5 

172  9  30.5 

-4  55  57.4 

14.0 

99  52  29.1 

3  8  11.7 

14.0 

146  3  29.2 

5  15  25.9 

14.0 

178  6  42.3 

4  42  55-4 

M-5 

106  20  37.4 

3  34  51 0 

X4.5 

152  7  31 

5  17  3.0 

14-5 

184  2  31.2 

4  26  54.7 

15.0 

112  43  17.5 

3  58  26.4 

15.0 

158  7  48.6 

5  15  10.3 

15.0 

189  57  34.0 

4  8  5.4 

155 

119  I  0.8 

4  18  49.4 

15-5 

164  6  19.9 

5  9  53.0 

15-5 

195  52  27.9 

3  46  38.1 

16.0 

125  14  19.1 

-4  35  53.6 

16.0 

170  3  10.4 

-5  I  17.4 

z6.o 

201  47  48.9 

-3  22  43.9 

16.5 

131  23  44-8 

4  49  34-7 

16.5 

175  58  52.3 

4  49  30.0 

16.5 

207  44  1 1.5 

2  56  35  0 

17.0 

137  29  49  7 

4  59  50.3 

17.0 

181  53  56.4 

4  34  38.7 

17.0 

213  42  8.8 

2  28  24.4 

^l^ 

143  33  4  7 

5  6  39.5 

175 

187  48  51.6 

4  16  51.9 

^l^ 

219  42  11.5 

1  58  26.7 

18.0 

149  33  58.9 

5  10  2.6 

18.0 

193  44  4-9 

3  56  19.1 

18.0 

225  44  47.6 

I  26  57.8 

18.5 

155  32  597 

-5  10  1.0 

18.5 

199  40  1.3 

-3  33  "2 

18.5 

231.50  22.5 

-0  54  15.3 

19.0 

161  30  32.5 

5  6  37.3 

19.0 

205  37  3.4 

3  7  40.2 

19.0 

237  59  18.1 

-0  20  38.4 

195 

167  27  0.6 

4  59  55.5 

19.5 

211  35  31.6 

2  39  59-5 

195 

244  "  52.4 

+0  13  31.3 

20.0 

173  22  45.3 

4  50  0.7 

20.0 

217  35  44-5 

2  10  24.2 

20.0 

250  28  19.8 

0  47  50.7 

20.5 

179  18  5.8 

4  36  59  2 

20.5 

223  37  58.1 

I  39  "O 

20.5 

256  48  50.2 

I  21  54.6 

2I.O 

185  13  19.4 

-4  20  58.6 

21.0 

229  42  26.4 

-I  6  38.4 

21.0 

263  13  29.3 

+1  55  16.7 

21.5 

191  8  41.8 

4  2  8.0 

21.5 

235  49  22.0 

-0   33  6.4 

21.5 

269  42  18.4 

2  27  29.3 

22.0 

197  4  27.6 

3  40  38.2 

22.0 

241  58  55.3 

+0  I  3.4 

22.0 

276  15  147 

2  58  4.0 

22.5 

203  0  50.2 

3  16  41.0 

22.5 

248  II  15.5 

0  35  28.0 

22.5 

282  52  10.9 

3  26  32.2 

23.0 

208  58  2.4 

2  50  30.2 

23.0 

254  26  30.4 

I  9  43  I 

23.0 

289  32  56.7 

3  52  26.1 

23.5 

214  56  17.0 

-2  22  20.6 

235 

260  44  47.3 

+1  43  23.5 

23.5 

296  17  18.0 

+4  15  19.3 

24.0 

220  55  46.7 

I  52  28.7 

24.0 

267  6  1 1.8 

2  16  3.6 

24.0 

303  4  58.5 

4  34  46.9 

245 

226  56  44,5 

I  21  J2.0 

245 

273  30  49  Z 

2  47  17.2 

245 

309  55  39-8 

4  50  27.1 

25.0 

232  59  24.6 

0  48  49.6 

25.0 

279  58  46.1 

3  16  38.2 

25.0 

316  49  31 

5  2  1.4 

25.5 

239  4  1-7 

~o  15  41.4 

255 

286  30  5.9 

3  43  41.3 

25.5 

323  44  48.2 

5  9  151 

26.0 

245  10  519 

+0  17  51.6 

26.0 

293  4  53  7 

+4  8  1.4 

26.0 

330  42  35-7 

+5  II  57.7 

26.5 

251  20  13.1 

0  51  27.6 

26.5 

299  43  13  9 

4  29  15-2 

26.5 

337  42  71 

5  10  3.3 

27.0 

257  32  24.2 

I  24  44.1 

27.0 

306  25  10. 1 

4  47  05 

27.0 

344  43  5.1 

5  3  30.8 

27.5 

263  47  45-6 

I  57  17.6 

27.5 

313  10  45.7 

5  0  57.3 

27.5 

351  45  13.7 

4  52  23.6 

28.0 

270  6  38.8 

2  28  44.6 

28.0 

320  0  2.6 

5  10  48.1 

28.0 

358  48  18.4 

4  36  49  9 

28.5 

276  29  26.2 

+2  58  40.8 

28.5 

326  53  I.I 

+5  16  17.7 

28.5: 

5  52  6.2 

+4  17  2.8 

29.0 

282  56  30.2 

3  26  41.7 

29.0 

333  49  39.5 

5  17  14.4 

29.0; 

12  56  25.1 

3  53  19.2 

29.5 

289  28  1 3. 1 

3  52  22.3 

29.5 

340  49  53  4 

5  13  30.4 

29.5 

20  I  3.6 

3  26  0.7 

30.0 

296  4  55.6 

4  15  17.8 

30.0 

347  53  35-2 

5  5  1-8 

30.0 

27  5  50.5 

2  55  32.3 

30.5 

302  46  56.5 

4  35  3.7 

30.5 

355  0  33  0 

4  51  49.6 

30.5 

34  ^o  33.6 

2  22  23.1 

310 

309  34  31.0 

+4  51  159 

31.0 

2  10  30.7 

+4  34  00 

31.0 

41  15  0.1 

+1  47  4.6 

31.5 

316  27  49.7 

+5  3  31.8 

31.5 

9  23  7.7 

+4  II  44.8 

31.5 

48  18  55.3 

+1  10  11.2 
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GREENWICH  MEAN  NOON. 

Data. 

MOON'S  EQUATOR. 

Mean  Lonsitiida 

([ 
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Mean 

Modooof 
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Mean 

Solar 

d 

Baith'i  Bqiutor. 
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Bqnator. 

Asceodinc  Node. 
DaUj  Motion, 

Lonfimde. 

Dayt. 

-3' 177 

•         » 

.         * 

. 

• 

• 

• 

Jan. 

o 

23   463 

75  524 

3  36-4 

259    10.8 

270   26.7 

0.1 

I       19.06 

lO 

23  47.1 

75  21.1 

3  35-9 

258   39.1 

42    12.5 

0.2 

2    38.12 

20 

23   47.9 

74  49-8 

3  35-3 

258     7-3 

173   58.4 

0.3 

3  57-18 

30 

23   48.6 

74  i8-5 

3  34-8 

257  35-5 

305   44.2 

0.4 

5   16.23 

Feb. 

9 

23  49.4 

73  47-2 

3  34-3 

257     3-8 

77  300 

0.5 
0.6 

6  35.29 

7  54.35 

19 

23   50.2 

73  16.0 

3  33-7 

256  32.0 

209  15.9 

0.7 

9   13-41 

March    i  | 

23    51.0 

72  44-8 

3  33- 1 

256    0.2 

341     1.7 

0.8 

10  32.47 

II 

23    51.8 

72  13.6 

3  32.5 

255  28.4 

"2  47.5 

0.9 

II   51.53 

21 

23    52.6 

71  42.4 

3  319 

254  56-7 

244  33-3 

I.O 

13   10-58 

31 

23  53-4 

71  11.2 

3  313 

254  24.9 

16  19.2 

2.0 

26  21.17 

AprU 

10 

23  54.1 

70  40.0 

3  30-6 

253  53-1 

148    5-0 

3.0 

39  31-75 

20 

23  54-9 

70     8.9 

3  29.9 

253  21.3 

279  50.9 

4.0 

52  42.33 
65  52.92 

30 

23  55-6 

69  37.8 

3  29.2 

252  49.6 

51  36.7 

5.0 
6.0 

May 

10 

23  564 

69    6.7 

3  28.5 

252  17.8 

183  22.6 

79     3-50 

20 

23  57.1 

68  35-6 

3  27.8 

251  46.0 

315     8.4 

7.0 
8.0 

92   14.09 
105  24.67 

30 

23  57-9 

68    4.5 

3  27.0 

251   14.3 

86  54-3 

9.0 

118  35.25 

Judo 

9 
19 

23  58.6 
23  59-4 

67  33-5 
67     2.4 

3  26.2 
3  25.4 

250  42.5 
250  10.7 

218  40.1 
350  25.9 

10.0 

131  45.84 

Honit. 

e         * 

29 

24    0.2 

66  31.4 

3  24.6 

249  38.9 

122  11.8 

I 

0    32.94 

July 

9 

24    0.9 

66    0.3 

3  23.8 

249     7-2 

253  57-6 

2 
3 

I        5.88 
I     38.82 

19 

24     1-7 

65  29.3 

3  23.0 

248  35.4 

25  43-4 

4 

2    11.76 

29 

24    2.4 

64  58.4 

3  22.1 

248    3.6 

157  29.3 

5 

2    44-70 

Aug. 

8 

24     3-1 

64  27.5 

3  21.2 

247  31-8 

289  1 5. 1 

6 

3   17-65 

18 

24     3-9 

63  56.6 

3  20.4 

247    0.1 

61     1.0 

7 

3   50-59 

28 

24    4.6 

63  25.7 

3  195 

246  28.3 

192  46.8 

8 
9 

4  23.53 
4   56.47 

Sept. 

7 

24     5-3 

62  54.8 

3  18.7 

245  56.5 

324  32.6 

10 

5  29.41 

17 

**    ^.-l 

62  23.8 

3  178 

245  24.8 

96  18.5 

11 

6     2.35 

6    ^S.20 

27 

24    6.8 

61  52.9 

3  i6-9 

244  530 

228    4.3 

12 

Oct. 

7 

24     7-5 

61  22.0 

3  16.0 

244  21.2 

359  50.1 

13 
14 

7     8.23 
7  41-17 

17 

24    8.2 

60  51.0 

3  15-0 

243  49.4 

131  36.0 

15 

8   14.Z1 

27 

24     8.9 

60  20.0 

3  139 

243  177 

263  21.8 

16 

17 
18 

8  47.06 

Nov. 

6 

24    9.6 

59  49- 1 

3  12.9 

242  45-9 

35     7-6 

16 

24  10.3 

59  18.2 

3  "9 

242  1 4. 1 

166  53.5 

9  20.00 

26 

24   II.O 

58  47-4 

3  10.9 

241  42.4 

298  39-3 

9  52.94 
10  25.88 
10  58.82 

Dec. 

6 

24  1 1.7 

58  16.6 

3    9-9 

241   10.6 

70  25.1 

19 
20 

16 

24  12.4 

57  45;9 

3    8.8 

240  38.8 

202    II.O 

21 

II    31-76 

26 

24  131 

57  151 

3     7.8 

240    7.0 

333  568 

22 

12     4.70 

36 

24  13.8 

56  44-3 

3     6.7 

239  35-3 

105  42.7 

23 

12   37.64 
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QUANTITIES  REQUIRED  IN  COMPUTING  THE 
MOON'S  LIBRATION. 

Argument,  (^—A),  or  (Q— A— 180°). 


ft-^ 


o 

2 

4 
6 
8 

10 

12 

14 
16 
18 

20 
22 

24 
26 

28 

30 
32 
34 
36 
38 

40 
42 
44 

46 
48 

50 
52 
54 
56 
58 

60 
62 

64 
66 

68 

70 
72 
74 
76 

78 

80 
82 
84 
86 
88 
90 


AX 


0.0 

39 

0.0 

39 

O.I 

39 

0.2 

39 

0.2 

39 

0.2 

39 

0.3 

40 

0.3 

40 

0.3 

40 

0.3 

41 

0.4 

41 

0.4 

42 

0.4 

42 

05 

43 

0.5 

44 

0-5 

45 

0.5 

46 

05 

47 

0.5 

48 

0.6 

49 

0.6 

50 

0.6 

52 

0.6 

54 

0.6 

56 

0.6 

58 

0.6 

60 

0.6 

63 

0.5 

66 

05 

69 

05 

73 

0.5 

77 

0.5 

83 

0.5 

89 

0.4 

95 

04 

103 

0.4 

"3 

0.4 

125 

0.3 

141 

03 

160 

0.2 

186 

0.2 

222 

0.2 

278 

O.I 

370 

0.1 

555 

0.0 

mo 

0.0 

00 

0 

0.0 

0 

3.1 

0 

6.2 

0 

9.3 

0 

12.4 

0 

154 

0 

18.5 

0 

21.5 

0 

245 

0 

274 

0 

30.4 

0 

33.2 

0 

36.1 

0 

38.9 

0 

41.7 

0 

44-4 

0 

47.0 

0 

49-7 

0 

52.2 

0 

54.7 

0 

571 

0 

594 

17 

39 

6.0 

8.0 

lO.O 

11.8 

13.6 

15-3 

16.9 

18.4 

19.8 

21. 1 

22.3 

234 

244 

253 

26.1 

26.8 

27.4 

27.9 

28.3 

28.6 

28.7 

28.8 

A  A  has  the  sign  of  tan  (  A  ^Q  ) 
a  has  the  sign  of  cos  (  Q  —  A  )  . 
B  has  the  sign  of  sin  (  Q  —  A  ) 

EPH  1900 


a -A 


180 
178 
176 

174 
172 

170 
168 
x66 
164 
162 

160 
158 
156 
154 
152 

150 
148 
146 

144 
142 

140 
138 
136 
134 
132 

130 
128 
126 
124 
122 

120 
118 
116 
114 

112 

no 
108 
106 

104 

102 

100 

98 
96 

94 
92 
90 


SUN'S   ABERRATION    AND   HORI- 
ZONTAL  PARALLAX. 

For  Greenwich  Mean  Noon. 
Date. 


1900. 

Jan.  o 

10 

20 

30 

9 


Feb. 


19 
March  i 
II 
21 
31 


April 


May 


June 


July 


Aug. 


Sept. 


Oct. 


Nov, 


Dec. 


10 
20 
30 
10 
20 

30 

9 

19 

29 

9 

19 
29 
8 
18 
28 

7 
17 
27 

7 
17 

27 

6 

16 

26 

6 

16 
26 
36 


Aberration. 


20.81 
20.81 
20.79 
20.77 
20.74 

20.69 
20.64 
20.59 

20.53 
20.47 

20.42 
20.36 
20.31 
20.26 
20.22 

20.18 
20.15 
20.14 
20.13 
20.13 

20.14 
20.16 
20.19 
20.22 
20.27 

20.32 
20.37 
20.43 
20.49 

2054 

20.60 
20.65 
20.70 
20.74 
20.77 

20.80 
20.81 
20.81 


Hor.  Par. 


8.95 
8.95 
8.94 
8.93 
8.92 

8.90 
8.88 
8.85 
8.83 
8.81 

8.78 
8.75 
8.73 
8.71 
8.69 

8.68 
8.67 
8.66 
8.65 
8.66 

8.66 
8.67 
8.68 
8.70 
8.72 

8.74 
8.76 
8.78 
8.81 
8.83 

8.86 
8.88 
8.90 
8.92 
8.93 

8.94 
8.95 
8.95 


Sun's  Mean  Equatorial  Horizontal 
Parallax. 

8".8o;  log  =  0.94448. 
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PRECE8SI0X,  OBLIQUITY,  ETC.,  1900. 


FOR  GREENWICH  MEAN  NOON. 

Date. 

In  LoDiptade. 

InR.A. 

InObliq- 

nity. 

^^a_«g ?_ 

Date. 

In  Lduptode. 

IniLA. 

InObliq- 
nity. 

ObUqoity. 

1 

Obliqoicy. 

Preceftsion                   j 

PrecMdon 

from        NatadoDH  Notation. 

NotatioD. 

from        Naution.  Natation.  Nutation. 

1900UO.                                        i 

1900UO. 

1 

n^zr 

^'f      I 

■         I 

• 

m 

■*      ',       • 

m 

Jan.    o 

-  0.04     +17.44 

+1.067 

-2.18 

6.08 

July   4 

25.41     +16.77 

+1.025 

-3.66 

4.36 

5 

+  0.65 ,      17.65        1.080 

2.17 

6.08 

9 

26.10        16.91 

1.034 

3.67 

4.35 

xo 

1.34        17.82 '      1.090 

2.16 

6.09 

14 

26.79        17.03 

Z.042 

3.65 

4.361 

15 

2.03        Z7.97        X.099 

2.13 

6.ZZ 

19 

27.48        17.13 

1.048 

3.62 

4.38! 

20 

2.71  ,      18.10        1. 107 

2.09 

6.Z4 

24 

28.17 1      17.21 

1.052 

3-59 

4.41, 

25 

3.40     4-18. 191  +Z.II3 

-2.05 

6.18 

29 

28.85     +17.25 

+1.055 

-3.55 

4.44  1 

30 

4.09  <     18.251     i'Xi6 

2.00 

6.22 

Aug.    3 

29.54        17.26 

1.056 

3.50 

4.48! 

Feb.   4 

4.78       18.25.     1.X17 

1.95 

6.27 

8 

30.23 1      17.23 

1.054 

3.45 

4.53  1 

9 

5.46       18.23;     I.I  15 

1.89 

6.32 

13 

30.92.      17.17 

1.051 

3.40 

4-57 

M 

6.15  j     18.16 

I. Ill 

1.84 

6.36 

18 

31.60        17.08 

1.045 

3.36 

4.61 

Z9 

6.84 

+18.06 

+I.I05 

-1.80 

6.40 

23 

32.29     +16.96 

+1.037 

-3.31 

4.65 

34 

7-53 

17.92 

1.096 

1.76 

6.43 

28 

32.98 

16.80 

1.027 

3.27 

4.68 

Blar.  X 

8.22 

17.74 

1.085 

1.72 

6.46 

Sept.  2 

33.67 

16.62 

I.016 

3.25 

4.70 

6 

8.91 

17.54 

1.072 

I.7I 

6.47 

7 

34.35 

16.41 

1.004 

3.23 

4.71 

ZI 

9.59 

17.32 

1.059 

I.7I 

6.46 

12 

35.04 

16.19 

0.990 

3.23 

4.70 

x6 

Z0.28 

+17.09 

+Z.046 

-1-73 

6.43 

17 

35.73 

+15.95 

+0.976 

-3.25 

4.68 

ai 

10.97 

16.86 

1.032 

1.77 

6.39 

22 

36.42 

15.70 

0.961 

3.28 

4.64 

26 

ZI.66 

16.63 

I.OI7 

1.82 

6.33 

27 

37." 

15.45 

0.945 

3.32 

4.59 

31 

12.34 

16.40 

1.003 

1.88 

6.26 

Oct.    2 

37.80 

15.21 

0.930 

3-38 

4.53 

Apr.   5 

13.03 

16.19 

0.990 

1.97 

6.17 

7 

38.48 

14.98 

0.916 

3.45 

4.45 

zo 

13.72 

+15.99 

40.978 

— a.o6 

6.07 

12 

39.17 

+14.76 

+0.903 

-3.54 

4.36 

X5 

Z4.41 

15.82 

0.968 

2.17 

5.96 

17 

39.86 

14.57 

0.891 

3.64 

4.25 

20 

15.09 

15.68 

0.959 

2.28 

5.84 

22 

40.55 

14.41 

o.88x 

3.75 

4.13 

25 

Z5.7» 

15.56 

0.952 

2.40 

5.71 

27 

41.23 

14.28 

0.873 

3.88 

4.00 

30 

16.47 

15.47 

0.946 

2.55 

5.56 

Nov.   x 

41.92 

14.18 

a867 

4.0X 

3.86 

May  5 

17.16 

+15.43 

+0.943 

-2.68 

5.42 

6 

42.61 

+14.12 

+0.864 

-4.14 

3.72 

zo 

17.85 

15.42 

0.943 

2.80 

5.29 

ZI 

43.30 

14.10 

0.863 

4.28 

3.58 

15 

18.54 

15.44 

0.944 

9.94 

5.15 

z6 

43.98 

x4.11 

0.864 

4.41 

3.44 

20 

19.22 

15.49 

0.947 

3.06 

5.02 

21 

44.67 

14.17 

0.867 

4.53 

3.31 

25 

19.91 

15.57 

0.952 

3.17 

4.90 

26 

45.36 

Z4.27 

0.873 

4.66 

3.18 

30 

20.60 

+15.68 

40.959 

-3.28 

4.79 

Dec.   z 

46.05 

+14.40 

+o,88x 

-4.77 

3.06 

Jane  4 

21.29 

15.81 

0.967 

3.38 

4.68 

6 

46.74 

14.55 

0.890 

4.87 

2.95 

9 

21.97 

15.95 

0.976 

3.48 

4.58 

ZI 

47.43 

14.72 

0.900 

4.96 

2.86 

14 

22.66 

16. 1 1 

0.986 

3.55 

4.50 

z6 

48.11 

14.90 

0.911 

5.02 

2.79 

19 

23-35 

16.28 

0.996 

3.59 

4.45 

21 

48.80 

15.10 

0.923 

5.07 

2.74 

24 

24.04 

+16.45 

+1.006 

-3.63 

4.41 

26 

49.49 

+15.30 

+0.936 

-5.10 

2.71 

29 

24.7a 

16.62 

1.016 

3.66 

4-37 

31 

50.18 

15.50 

0.948 

5.11 

2.69 

July  4 

25.41 

+16.77 

+1.025 

-3.66 

4.36 

36 

50.87 

+15.67 

+0.958 

-5.10 

2.67 

Mean  Obliquity.  1900 

0,        23 

0  27'  8".2( 

3    (Nbwc 

:oifB). 

Precession  for  1900    . 

.    . 

.     .     . 

.    .    . 

.    .      50^.2482  log  =  I.; 

roii2 

Precession  in  a  Solar 
Precession  in  a  Sidere 

Day   .     . 

.         o".i^76  loflf  ^  0.] 

^3854 

C3735 

al  Day  . 

.     .     . 

.     .     . 

.     .        o".X372  log  =  9.] 
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FOR  GREENWICH  MEAN  NOON. 

1 

Date. 

dV» 

6e 

Date. 

rfV' 

6e 

Date. 

rfv, 

de 

Date. 

Si\, 

1 

6e 

„ 

„ 

n 

M 

M 

„ 

„ 

„ 

Jan.    o 

-0.05 

—  0.09 

Feb.  15 

+  O.H 

+   0.07 

Apr.    2 

-0.14 

-0.03 

May  18 

+  0.08 

—  0.07 

X 

+  0.05 

0.07 

16 

+  0.02 

0.08 

3 

-0.08 

0.06 

19 

0.14 

-0.03 

2 

0.14 

0.04 

17 

-0.08 

0.07 

4 

+   0.01 

0.09 

20 

0.17 

+  0.03 

3 

0.19 

—  O.OI 

18 

0.16 

0.06 

5 

O.IO 

0.09 

21 

0.15 

0.06 

4 

0.18 

+  0.04 

19 

0.24 

+    0.03 

6 

0.18 

0.07 

22 

0.09 

0.08 

5 

0.13 

0.07 

20 

0.26 

0.00 

7 

0.23 

-0.05 

23 

+  0.01 

0.09 

6 

+  0.06 

0.08 

21 

0.26 

-0.03 

8 

0.25 

0.00 

24 

—  0.09 

0.07 

7 

—  0.03 

0.08 

22 

0.21 

0.07 

9 

0.23 

t  0.04 

25 

0.15 

0.04 

8 

0.10 

0.06 

23 

0.13 

0.08 

10 

0.18 

0.06 

26 

0.18 

+  0.01 

9 

0.15 

+  0.02 

24 

-0.02 

0.08 

II 

O.II 

0.08 

27 

0.16 

-0.04 

lO 

-0.14 

-  0.02 

25 

+  0.07 

-0.07 

12 

+  0.01 

+  0.08 

28 

-0.09 

-0.07 

II 

0.09 

0.06 

26 

0.15 

—    0.05 

13 

-0.08 

0.07 

29 

+  0.01 

0.08 

12 

-0.02 

0.09 

27 

0.18 

0.00 

M 

0.16 

0.04 

30 

O.IO 

0.09 

13 

+  0.07 

0.09 

28 

0.15 

+   0.04 

15 

0.21 

+  0.02 

31 

0.18 

0.06 

14 

0.14 

0.07 

Mar.   I 

0.09 

0.07 

16 

0.24 

-  0.0X 

June  X 

0.24 

-0.04 

15 

0.19 

0.05 

2 

+  0.01 

0.09 

17 

0.22 

0.04 

2 

0.24 

+  0.01 

i6 

0.22 

-  0.01 

3 

-0.08 

0.08 

18 

0.18 

0.08 

3 

0.19 

0.05 

17 

0.20 

+  0.03 

4 

0.14 

+   0.05 

19 

0.10 

0.08 

4 

0.14 

0.07 

i8 

0.15 

0.06 

5 

0.17 

0.00 

20 

-0.02 

0.08 

5 

+  0.06 

0.07 

19 

+  0.07 

0.08 

6 

0.12 

—   0.04 

21 

+  0.07 

0.05 

6 

-0.02 

0.07 

2o 

-0.01 

+  0.08 

7 

-0.05 

-0.07 

22 

+  0.14 

-0.02 

7 

—  O.IO 

+  0.06 

21 

0.10 

0.07 

8 

+  0.04 

0.10 

23 

0.16 

+  0.02 

8 

0.18 

0.04 

22 

0.17 

0.06 

9 

0.13 

0.09 

24 

O.X2 

0.06 

9 

0.22 

+  0,01 

23 

0.23 

+  0.02 

10 

0.20 

0.07 

25 

+  0.05 

0.08 

10 

0.25 

-0.03 

24 

0.26 

0.00 

II 

0.24 

-0.03 

26 

-0.03 

0.09 

XI 

0.19 

0.06 

25 

0.24 

-0.04 

12 

0.25 

+   0.01 

27 

O.II 

0.07 

X2 

0.13 

0.07 

26 

a  18 

0.08 

13 

0.22 

0.05 

28 

0.16 

+  0.03 

13 

—  0.04 

0.08 

27 

0.09 

0.09 

14 

0.15 

0.07 

29 

0.18 

—  0.01 

14 

+  0.06 

0.07 

28 

-0.01 

0.08 

15 

+  0.07 

0.08 

30 

0.13 

0.05 

X5 

0.12 

—  0.04 

29 

+  0.08 

0.05 

16 

—  0.01 

0.08 

May    I 

-0.04 

0.08 

16 

0.17 

0.00 

30 

+  0.16 

-0.02 

17 

-0.12 

+    0.07 

2 

+  0.03 

-  0.09 

17 

+  0.16 

+  0.03 

31 

0.19 

+  0.02 

18 

0.20 

0.05 

3 

0.13 

0.08 

18 

O.II 

0.07 

Feb.    I 

0.16 

0.05 

19 

0.25 

+    0.01 

4 

'     0.20 

0.06 

19 

+  0.04 

0.08 

2 

0.08 

0.09 

20 

0.24 

--O.O3 

5 

0.24 

-0.02 

20 

-0.05 

0.08 

3 

+  0.02 

0.09 

21 

0.22 

0.06 

6 

0.23 

+  0.02 

21 

0.13 

0.06 

4 

—  0.05 

0.07 

22 

0.16 

0.08 

7 

0.18 

0.05 

22 

0.18 

+   0.01 

5 

0.09 

+  0.03 

23 

—  0.07 

0.08 

8 

O.II 

0.08 

23 

0.16 

-0.03 

6 

0.13 

-0.01 

24 

+  0.03 

0.08 

■    9 

+  0.04 

0.08 

24 

O.IO 

0.06 

7 

0.09 

0.05 

25 

O.K 

—   0.04 

10 

-0.06 

0.07 

25 

-0.02 

0.09 

8 

—  0.03 

0.08 

26 

0.16 

0.00 

II 

0.14 

0.06 

26 

+  0.07 

0.09 

9 

+  0.05 

—  0.09 

27 

+  0.16 

+    0.04 

12 

-0.19 

+  0.03 

27 

+  0.16 

—  0.07 

10 

0.14 

0.08 

28 

0.10 

0.07 

13 

0.23 

0.00 

28 

0.21 

-0.04 

II 

0.19 

0.06 

29 

+  0.02 

0.09 

14 

0.22 

-  0.03 

29 

0.23 

0.00 

12 

0.22 

—  0.02 

30 

-0.07 

0.08 

X5 

0.19 

0.07 

30 

0.20 

-H  0.04 

13 

0.22 

+  0.02 

31 

0.14 

0.06 

16 

O.II 

0.08 

July    I 

0.15 

0.06 

14 

0.17 

0.06 

Apr.    I 

0.16 

+    0.02 

17 

-  0.01 

0.08 

2 

+  0.07 

0.08 

15 

+  0.11 

+  0.07 

2 

-0.14 

-0.03 

18 

+  0.08 

—  0.07 

3 

-  0.02 

+  0.08 

288     TERMS  OF  SHORT  PERIOD  IX  THE  NUTATION,  1900, 


FOR  GREENWICH  MEAN  NOON. 

Date. 

(5^ 

6t 

Date. 

6i, 

6t 

Date. 

6^ 

de 

Date. 

6^ 

6e 

f# 

ft 

M 

ft 

„ 

M 

t. 

tt 

July     3 

—  0.02 

+  0.08 

Aug.  18 

—   0.05 

-0.07 

Oct.     3 

+  0.11 

—  0.02 

Nov.  x8 

—  0.06 

+  0.06 

4 

0.11 

0.07 

19 

+    0.02 

0.09 

4 

0.13 

+  0.02 

19 

0.14 

0.03 

5 

0.16 

0.05 

20 

0.12 

0.08 

5 

O.IO 

0.06 

20 

0.17 

+  0.01 

6 

0.21 

+  0.02 

21 

0.20 

0.07 

6 

+  0.04 

0.08 

21 

0.18 

—  0.02 

7 

0.23 

-  0.02 

22 

0.25 

-0.03 

7 

-0.04 

0.08 

22 

0.16 

0.06 

8 

0.22 

0.05 

23 

0.25 

+  0.01 

8 

0.12 

0.07 

23 

0.12 

0.07 

9 

0.16 

0.07 

24 

0.20 

0.05 

9 

0.16 

+  0.04 

24 

-0.05 

0.08 

lO 

-  0.07 

0.09 

25 

0.13 

0.07 

10 

0.18 

-0.01 

25 

+  0.02 

0.06 

II 

+  0.02 

0.08 

26 

+    0.05 

0.08 

II 

0.13 

0.04 

26 

0.08 

-0.04 

12 

O.IO 

0.05 

27 

—   0.04 

0.07 

12 

-  0.06 

0.08 

27 

0.13 

0.00 

13 

+  0.16 

-O.OI 

28 

-0.13 

+  0.07 

13 

+  0.03 

—  0.09 

28 

+  0.11 

+  0.04 

M 

0.22 

+  0.03 

•29 

0.19 

0.04 

14 

0.13 

0.08 

29 

+  0.07 

0.06 

15 

0.14 

0.06 

30 

0.24 

+  0.01 

15 

0.20 

0.05 

30 

0.00 

0.08 

i6 

+  0.06 

0.08 

31 

0.24 

-0.02 

16 

0.23 

-0.02 

Dec.    I 

-0.07 

0.08 

17 

-  0.02 

0.08 

Sept.  I 

0.21 

0.06 

17 

0.23 

+  0.02 

2 

0.13 

0.05 

i8 

0.09 

0.07 

2 

0.16 

0.08 

18 

0.21 

0.05 

3 

0.18 

+  0.01 

19 

0.15 

+  0.03 

3 

—   0.07 

0.08 

19 

0.14 

0.08 

4 

0.17 

-  0.03 

20 

0.17 

-0.01 

4 

-f    0.02 

0.08 

20 

+  0.05 

o.o8 

5 

0.12 

0.06 

21 

0.1 1 

0.04 

5 

0.09 

-0.04 

21 

-0.04 

0.07 

6 

-0.03 

0.08 

22 

-0.04 

0.08 

6 

0.15 

0.00 

22 

0.11 

0.05 

7 

+  0.07 

0.09 

23 

+  0.05 

-0.09 

7 

+  0.  16 

+  0.03 

23 

-0.18 

+  0.02 

8 

+  0.17 

--0.07 

24 

0.14 

0.08 

8 

O.IO 

0.07 

24 

0.21 

-0.02 

9 

0.23 

—  0.04 

25 

0.20 

0.06 

9 

+  0.03 

0.09 

25 

0.20 

0.05 

10 

0.25 

0.00 

26 

0.23 

-  0.02 

10 

-0.06 

0.08 

26 

0.18 

0.07 

II 

0.22 

+  0.04 

27 

0.22 

+  0.02 

II 

0.12 

0.05 

27 

0.12 

0.09 

12 

0.18 

0.06 

28 

0.16 

0.05 

12 

0.16 

+  0.02 

28 

-0.04 

0.08 

13 

O.II 

0.07 

29 

0.09 

0.07 

13 

0.16 

-0.03 

29 

+  0.04 

0.05 

14 

+  0.03 

0.07 

30 

+  0.02 

0.08 

14 

-  0.10 

0.06 

30 

0.09 

-0.01 

J5 

-0.06 

0.07 

31 

-0.08 

0.07 

15 

0.00 

0.08 

31 

0.13 

+  0.03 

X6 

0.14 

0.05 

Aug.    I 

0.16 

0.06 

16 

+  0.10 

0.09 

Nov.   1 

0.12 

0.06 

17 

0.18 

+  0.02 

2 

-  0.22 

+  0.03 

17 

+  0.19 

-  0.07 

2 

+  0.05 

+  0.08 

18 

-  0.19 

-  0.01 

3 

0.23 

0.00 

18 

0.26 

-0.04 

3 

-0.03 

0.08 

19 

0.17 

0.05 

4 

0.23 

-  0.03 

19 

0.27 

0.00 

4 

O.II 

0.07 

20 

0.13 

0.07 

5 

0.19 

0.07 

20 

0.24 

+  0.04 

5 

0.16 

+  0.03 

21 

-  0.07 

0.08 

6 

0.11 

0.08 

21 

0.18 

0.06 

6 

0.19 

-0.02 

22 

+  O.OI 

0.08 

7 

-0.02 

0.08 

22 

O.IO 

0.07 

7 

0.16 

0.06 

23 

0.08 

0.05 

8 

+  0.05 

0.07 

23 

+  0.02 

0.08 

8 

-0.08 

0.08 

24 

0.12 

-0.01 

9 

0.13 

-0.03 

24 

-0.08 

0.07 

9 

+  0.01 

0.09 

25 

0.15 

+  0.02 

10 

0.18 

+  0.01 

25 

0.14 

0.04 

10 

O.II 

0.07 

86 

O.II 

0.06 

II 

0.15 

0.05 

26 

0.21 

+  0.02 

II 

0.20 

0.06 

27 

+  0.05 

0.08 

12 

+  O.IO 

+  0.07 

27 

-0.22 

-O.OI 

12 

+  0.25 

-0.01 

28 

—  0.03 

+  0.08 

13 

+  0.02 

0.09 

28 

0.21 

0.04 

13 

0.25 

+  0.03 

29 

O.IO 

0.06 

14 

-0.06 

0.08 

29 

0.17 

0.07 

14 

0.23 

0.05 

30 

0.16 

+  0.03 

15 

0.13 

+  0.04 

30 

0.10 

0.07 

15 

0.17 

0.07 

31 

0.19 

-  0.01 

16 

0.16 

0.00 

Oct.    J 

-0.02 

0.08 

16 

0.10 

0.08 

32 

0.15 

0.04 

17 

0.12 

-0.04 

2 

+  0.05 

0.05 

17 

+  0.02 

0.07 

33 

—  0.07 

0.08 

18 

-0,05 

-  0.07 

3 

+  O.II 

-0.02 

18 

-0.06 

+  0.06 

34 

+  0.02 

-0.09 

PART    II 


ASTRONOMICAL   EPHEMERIS    FOR   THE    MERIDIAN   OF  WASHINGTON. 
FORMULiE  FOR  THE  REDUCTION  OF  THE  POSITIONS  OF  THE  FIXED  STARS. 

NOTATION, 

r,  the  time  in  units  of  one  year  from  the  beginning  of  the  Besselian  fictitious  year,  1899,  December 
31*^.099=1900,  January  o<^.o99,  Washington  mean  time, 
Oo,  6^  the  star's  mean  right  ascension  and  declination  at  the  beginning  of  the  fictitious  year, 
a,    d,  the  star's  apparent  right  ascension  and  declination  at  the  time  r, 

^,  }l\  the  annual  proper  motion  in  right  ascension  and  declination,  ^ 

0,  the  sun's  true  longitude. 
^.  the  longitude  of  the  moon's  ascending  node, 
e,  the  obliquity  of  the  ecliptic, 
V\  the  longitude  of  the  moon's  perigee, 
([ .  the  moon's  mean  longitude, 
6  V;,  the  nutation  in  longitude,  including  the  terms  of  short  period, 
6t,  the  nutation  in  obliquity,  including  the  terms  of  short  period, 
/o,  the  annual  lunisolar  precession  s  50". 3626. 

BESSELIAN  STAR-NUMBERS, 

AsaT'\ 1-  C=  —  2o".47  COS  C  cos  0 

Bss   -^  6e  Z)a=  —  2o".47sin  0 

Ess   —  o".0450  sin  ^  +  o".ooi4  sin  2  Q  —  o".oo32  sin  2  0 

Bbssbl's  Star-C(mstants, 
a  ss  3«.o7i84  +  i".  33624  sin  Oq  tan  do  a  precession  in  right  ascension 
3  ss  -j^  COS  Oq  tan  60 
r  SB  ^  cos  Oq  sec  60 
i/a^^sin  Oosec  do 

a'  as  20' '.04 36  cos  Oo  a  precession  in  declination 

3'  =  ~  sin  tto 

c*  s=  tan  e  cos  do  ^  sin  Oo  sin  do 

tP  =s  cos  Oo  sin  do 

Reduction  to  Apparent  Position, 
0=00+ r^  +^tf  ^Bb  +C^  ^Dd  ^^E  (in  time) 

d«do  +  r;u'  +  //a'  +  ^^'  +  c:<:'  +  Z>if  (in  arc) 

INDEPENDENT  STAR-NUMBERS. 

/+/'  =      46".0776  ^  +  -ff  (in  arc)  =  3  07184  A^^E        (in  time) 
/'  =s  —    o".  1866  sin  2  ([  +  o".o622  sin  ( ([  -  F) 

^cos(7=:2o".0436^  hcozff^D  »=aC:tane 

Reduction  to  Apparent  Position. 
a  =  Oo  +/+/'  +  r ^  +  iV^sin  (C;  +  ao)  +  ^^  A  sin  {H-\-  Og)  sec  do    (in  time) 
d  =  do  +  r  ^'  +^cos  ((?  +  ^)  +  ^  cos  (^+  ^o)  sin  do  +  i  cos  do         (in  arc) 

NOTBS.— (x)  The  independent  star-numbers  are  more  convenient,  when  only  one  or  two  apparent 
positions  of  a  star  are  required,  or  when  Bbssbl's  star-constants  are  not  known  with 
sufficient  accuracy.     Otherwise,  the  Besselian  star-numbers  are  more  convenient. 
(2)  In  using  the  star-constants  of  the  British  Association  Catalogue,  a,  b,  e,  d,  a\  b\  ^,  <f, 
must  be  changed  to  c,  d,  a,  b,  — ^',  — <^.  — «',  ^^',  respectively. 
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BESSELIAN  STAR-NUMBERS,  1900. 


FOR  WASHINGTON 

MEAN 

MIDNIGHT. 

1 

Solar  Day. 
(Sid.  Hour.) 

Log^. 

Log  B. 

LorC. 

LogZ>. 

.Solar  Day. 
(Sid.  Hour.) 

Log  A 

LoK  A 

LorC. 

Logjy. 

Jan.         0 

+9.5423 

+0.3560 

-0.5291 

+1.3040 

Feb.       15 

+9.6888 

+0.2430 

-1.1978 

+1.0461 

I 

9.5491 

0.3522 

0.5693 

1.3026 

16 

9.6889 

0.2380 

1.2027 

1.0340 

2 

9.5545 

0.3464 

0.6060 

1.3009 

17 

9.6890 

0.2355 

1.2073 

1.0215 

3 

9.5593 

0.3365 

0.6397 

1.2992 

b       18 

9.6899 

0.2380 

1.2118 

1.0084 

,        ^ 

9.5629 

0.3263 

0.6708 

1.2972 

(10.0)  19 

9.6911 

0.2430 

1.2161 

0.9949 

(7.0)    5 

+9.5651 

+0.3222 

-0.6998 

+1.2952 

20 

+9.6932 

+0.2504 

-1.2203 

40.9808 

6 

9.5673 

O.3181 

0.7268 

1.2930 

21 

9.6956 

0.2577 

1.2242 

0.9660 

7 

9.5690 

0.3201 

0.7520 

1.2906 

22 

9.6986 

0.2625 

1.2280 

0.9506 

8 

^.5719 

0.3263 

0.7758 

X.288I 

23 

9.702X 

a2648 

X.2316 

0.9345  ; 

9 

■9.5756 

0.3324 

0.7982 

1.2854 

24 

9.7056 

0.2601 

1.2350 

0.9176 

lO 

-^9-5797 

+0.3385 

-0.8193 

+1.2826 

25 

+9.7088 

+0.2553 

-X.2383 

+0.8999 

II 

9.5853 

0.3463 

0.8394 

1.2796 

26 

9.7113 

0.2480 

1.2415 

0.8814 

12 

9.5912 

0.3502 

0.8584 

1.2765 

27 

9.7129 

0.2355 

1.2444 

0.8619 

13 

9.5971 

0.3463 

0.8765 

1.2732 

28 

9.7140 

0.2201 

1.2472 

0.8414 

M 

9.6021 

0.3424 

0.8937 

1.2697 

Mar.        1 

9.7145 

b.2148 

1.2499 

0.8197 

15 

+9.6062 

+0.3345 

-0.9102 

+1.2661 

2 

+9.7147 

+0.2x22 

-1.2524 

+0.7967 

i6 

9.6099 

0.3243 

0.9259 

X.2623 

3 

9.7151 

0.2175 

1.2548 

0.7723 

17 

9.61 19 

O.3181 

0.9409 

1.2584 

4 

9.7161 

0.2279 

1.2570 

0.7464  1 

i8 

9.6142 

0.3096 

0.9553 

1.2542 

5 

9.7177 

0.2355 

1.2591 

0.7187 

h       '^ 

9.6158 

0.3053 

0.9691 

1.2499 

6 

9.7197 

0.2455 

1.2610 

0.6889 

(8.0)  20 

■♦9.6173 

+0.3032 

-0.9824 

+1.2454 

(11.0)    7 

+9.7222 

+0.2529 

-1.2628 

+0.6570 

21 

9.6191 

0.3010 

O.995X 

1.2407 

8 

9.7254 

0.2553 

1.2645 

0.6222 

22 

9.6207 

0.3032 

1.0073 

«-«359 

9 

9.7283 

0.2529 

X.2660 

0.5839 

23 

9.6227 

O.3118 

X.0190 

X.2308 

xo 

9.7308 

0.2504 

1.2673 

0.5421 

24 

9.6261 

0.3x60 

1.0303 

1.2255 

11 

9.7332 

0.2430 

1.2689 

0.4959 

25 

+9.6304 

+0.3222 

-I.O412 

+1.2200 

12 

+9.7346 

+0.2330 

-1.2699 

+0.4440 

26 

9.6349 

0.3243 

X.0516 

1.2144 

13 

9-7349 

0.2279 

1.2707 

0.3850 

27 

9.6397 

0.3243 

1.06x7 

1.2085 

14 

9.7349 

0.2201 

1.2715 

0.3x66 

28 

9.6447 

O.32OX 

1.0715 

X.2024 

15 

9.7350 

0.2175 

X.2722 

0.2353 

29 

9.6492 

0.3096 

1.0808 

X.X96X 

x6 

9.7351 

0.220X 

X.2728 

0.1351 

30 

+9.6524 

+0.2989 

-X.0899 

+X.1896 

17 

+9.7352 

-K>.t2S3 

-1.2732 

+0.0044 

31 

9.6552 

0.2856 

X.0986 

X.X828 

x8 

9.7360 

0.2330 

1.2735 

9.8166 

Feb.        I 

9.6565 

0.2765 

X.X070 

1.1757 

19 

9.7371 

0.2430 

1.2737 

+9.4784 

2 

9.6576 

0.2695 

X.X15I 

1.1684  ^ 

20 

9.7386 

0.2553 

1-2737 

-8.7303 

h        ' 

9.6587 

o.ta65f5 

X.X230 

X.X609 

2X 

9.74" 

a2648 

X.2736 

9.6108 

(9.0)    4 

+9.6600 

+0.2695 

-i.t305 

+I.X53X 

(lft.O)  22 

•♦9.7439 

+0.2718 

-1.2734 

-9.8821 

5 

9.6620 

0.8765 

1.X378 

X.I450 

23 

9.7466 

0.2742 

1-2731 

0.0475 

6 

9.6650 

0.2833 

X.1448 

1.1367 

24 

9.7493 

0.2718 

X.2726 

0.1671 

7 

9.6687 

0.2923 

X.X5X6 

X.X280 

25 

9.7519 

0.2648 

X.2720 

0.2605 

8 

9.6727 

0.2945 

X.X582 

X.X190 

26 

9-7533 

0.2577 

1.2713 

0.3372 

9 

+9.6765 

+0.2923 

-X.X645 

+1.1097 

27 

+9.7545 

+0.2529 

-1.2704 

-0.4023 

xo 

9.6804 

0.2878 

1.X706 

X.IOOO 

28 

9.7547 

a  2480 

1.2694 

0.4586 

11 

9.6834 

0.28x0 

X.X764 

X.0900 

29 

9.7547 

0.2480 

X.2683 

0.5084 

12 

9.6854 

0.2718 

X.182X 

'X.0796 

30 

9.7549 

0.2553 

1.2670 

0.5528 

13 

9.6869 

0.260X 

X.1875 

1.0689 

31 

9.7554 

0.2648 

X.2656 

0.5930 

14 

+9.6881 

+0.2304 

-t.x928 

+1.0577 

Apr.        X 

+9.7568 

+0.2765 

-X.264X 

-0.6295 

15 

49.6888 

+0.2450 

-X.X978 

+S.046X   : 

2 

+9.7589 

-1.2625 

-0.6632 

B  a  +o»A 

J  s  +  o».oo3 

BESSELIAN  STAR-NUMBERS,  1900. 
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FOR  WASHINGTON 

MEAN 

MIDNIGHT. 

Solar  Day. 
(Sid.  Hour.) 

Log  A. 

Log  B. 

LokC 

Log  27. 

Solar  Day. 
(Sid  Hour.) 

Log  A, 

Log  B. 

LogC 

LogA 

Apr.    I 

+9.7568 

+0.2765 

-1.2641 

-0.6295 

May   17 

+9.8353 

+0.4900 

-1.0123 

-1.2337 

2 

9.7589 

0.2900 

1.2625 

0.6632 

18 

9.8379 

0.4900 

1.0010 

X.2384 

3 

9.7615 

0.3032 

1.2607 

0.6943 

19 

9.8402 

0.4871 

0.9892 

1.2429 

4 

9.7644 

0.3075 

1.2588 

0.7232 

20 

9.8422 

0.4843 

0.9769 

X.2473 

h    ' 

9.7673 

0.3118 

1.2567 

0.7502 

21 

9-8435 

0.4814 

0.9642 

X.25X5 

18.0)  6 

+9.7699 

+0.3139 

-1.2545 

-0.7755 

(16.0)  22 

+9.8442 

+0.4814 

-0.9511 

-X.2555 

7 

9.7716 

0.3118 

1.2522 

0.7992 

23 

9.8451 

0.4843 

0.9374 

X.2593 

8 

9.7731 

0.3075 

1.2497 

0.82x6 

24 

9.8460 

0.4900 

0.9230 

1.2630 

9 

9.7739 

0.3054 

X.2471 

0.8427 

25 

9.8475 

0.4983 

0.9080 

X.2666 

lO 

9.7742 

0.3032 

1.2443 

0.8627 

26 

9.8495 

0.5079 

0.8924 

1.2700 

IZ 

+9.7746 

+0.3032 

-1.2414 

-0.8817 

27 

+9.8521 

+0.5159 

-0.8762 

-X.2732 

12 

9.7747 

0.3075 

1.2384 

0.8998 

28 

9.8553 

0.5224 

0.8592 

1.2763 

13 

9.7749 

0.3x39 

1.2352 

0.9171 

29 

9-8583 

0.5263 

0.8414 

1.2793 

M 

9.7755 

0.3222 

X.2318 

0.9335 

30 

9.8611 

0.5289 

0.8226 

1.2821 

15 

9.7767 

0.3324 

1.2283 

0.9492 

31 

9-8638 

0.5289 

0.8029 

1.2848 

i6 

+9.7782 

+0.3464 

-1.2246 

-0.9642 

June    X 

+9.8660 

+0.5263 

-0.7822 

-1.2873 

17 

9.7800 

0.3578 

Z.2208 

0.9787 

2 

9.8677 

0.5237 

0.7603 

2.2897 

i8 

9.7827 

0.3674 

1.2169 

0.9924 

3 

9.8690 

0.5224 

0.7371 

1.2920 

19 

97855 

0.3747 

1.2127 

1.0057 

4 

9.8701 

0.5224 

0.7125 

1.2942 

20 

b 

9.7883 

0.3766 

1.2084 

1.0184 

.    ' 

9.8712 

0.5237 

0.6862 

1.2962 

(14.0)  21 

+9.7909 

+0.3766 

-1.2040 

-1.0307 

(1T.0)  6 

+9.8722 

+0.5250 

-0.6582 

-1.2980 

22 

9.7930 

0.3747 

1.1994 

1.0424 

7 

9.8732 

0.5289 

0.6281 

1.2998 

23 

9.7941 

0.3692 

1.1946 

1.0538 

8 

9.8745 

0.5328 

0.5957 

1.3014 

24 

9.7950 

0.3674 

1.1896 

1.0647 

9 

9.8762 

0.5391 

0.5602 

1.3029 

25 

9.7954 

0.3692 

1.1844 

1.0752 

10 

9.8784 

0.5465 

0.5217 

1.3042 

26 

+9.7958 

+0.3747 

-1.1790 

-1.0854 

11 

+9.8809 

+0.5514 

-0.4794 

-1-3055 

27 

9.7967 

0.3838 

X.X735 

1.0952 

12 

9.8838 

0.5563 

0.4324 

1.3066 

28 

9.7981 

0.3962 

1.1678 

1.1046 

13 

9.8867 

0.5575 

0.3796 

1.3076 

29 

9.8002 

0.4074 

I.i6z8 

1.1x37 

14 

9.8896 

0.5575 

0.3194 

X.3085 

30 

9.8030 

0.4183 

1.1556 

1.1225 

15 

9.8921 

0.5551 

0.2491 

1.3093 

May    X 

+9.8059 

+0.4281 

-X.1493 

-1.1309 

16 

+9.8942 

+0.5514 

-0.1652 

-1.3099 

2 

9.8091 

0.4298 

1.1427 

1.1392 

17 

9.8957 

0.5478 

ao6io 

1.3104 

3 

9.82x8 

0.4314 

I-I359 

1.1472 

x8 

9.8968 

O.544X 

9-9235 

1.3107 

4 

9.8142 

0.4330 

X.1289 

1.1548 

X9 

9.8976 

0.5441 

9.7210 

1.31x0 

5 

9.8160 

0.4314 

X.1216 

1.1622 

20 

9.8986 

0.5465 

-9.329X 

1.31x2 

h    6 

+9.8172 

+0.4298 

-1.1141 

-1. 1694 

(18.0)  21 

+9.8998 

+0.5514 

+8.9972 

-1.3112 

(15.0)  7 

9.8181 

0.4298 

Z.1064 

I.1763 

22 

9.9015 

0.5575 

9.6149 

2.3Z11 

8 

9.8191 

0.43x4 

1.0983 

1.1830 

23 

9.9038 

0.5623 

9.8603 

1.3109 

9 

9.8196 

0.4330 

1.0900 

1.1895 

24 

9.9065 

0.5682 

0.0157 

1.3105 

10 

9.8202 

0.4378 

1.0814 

1.1957 

25 

99093 

0.57x7 

0.1300 

1.3101 

II 

+9.821 1 

+0,4456 

-1.0726 

-1.2017 

26 

+9.9122 

+0.57x7 

+0.2203 

-X.3095 

12 

9.8225 

0.4548 

1.0634 

1.2076 

27 

9.9147 

0.5705 

0.295X 

1.3088 

13 

9.8243 

0.4639 

1.0539 

1.2132 

28 

9.9168 

0.5670 

0.3584 

1.3080 

14 

9.8266 

0.4728 

1.0440 

1.2186 

29 

9.9x85 

0.5635 

0.4137 

1.3070 

15 

9.8293 

0.4814 

1.0338 

1.2238 

30 

9.9x98 

0.5587 

a  4626 

X.3059 

16 

+9.8322 

+0.4871 

-1.0233 

-1.2288 

July    1 

+9.9207 

+0.5563 

+0.5063 

-1.3047 

17 

+9.8353 

+0.4900 

-1.0123 

-X.2337 

2 

+9.92x5 

+0.5551 

+0.5460 

-X.3034 

E  «  +  cTa 
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FOR  WASHINGTON 

MEAN 

MIDNIGHT. 

1 
Solar  Day. 
(Sid.  Hour.) 

Log^. 

+9.9207 

LokB. 

L0I5C 

Log  A 

Solar  Dar. 
fSid.  Hour.) 

Log  A 

Log  5. 

LogC 

LogZ>. 

July    I 

+0.5563 

+0.5063 

-1.3047 

Aug.   16 

+9.9832 

+0.5276 

+1.1807 

-1.0823 

2 

9.9215 

0.5551 

0.5460 

1.3034 

17 

9.9845 

0.5315 

1.1859 

1.0722 

3 

9.9224 

0.5551 

0.5823 

1.3019 

x8 

9.9862 

0.5340 

1.1910 

1.0616 

4 

9.9234 

0.5563 

0.6157 

1.3004 

19 

9.9880 

0.5340 

1.1959 

1.0507  i 

,    ^ 

9.9246 

0.5587 

0.6466 

1.2987 

20 
II 

9.9898 

0.5328 

1.2006 

1.0394 

(1».0)  6 

+9.9259 

+0.5623 

+0.6753 

-1.2969 

(2».0)  21 

+9.9915 

+0.5289 

+1.2051 

-1.0277 

7 

9.9275 

0.5670 

0.7021 

1.2950 

22 

9.9928 

0.5224 

1.2095 

X.0155 

8 

9.9297 

0.5705 

0.7273 

X.2929 

23 

9.9936 

0.5159 

1.2137 

1.0027 

9 

99321 

0.5729 

0.7510 

1.2907 

24 

99941 

0.5105 

1.2177 

0.9895 

xo 

9.934^ 

0.5740 

0.7733 

1.2884 

25 

9.9943 

0.5079 

1.2216 

0.9757 

XX 

+9.9372 

+0.5729 

+0.7944 

-1.2859 

26 

+9.9944 

+0.5051 

+1.2254 

-0.9614 

X2 

9.9394 

0.5694 

0.8144 

1.2833 

27 

9.9944 

0.5038 

1.2289 

0.9464 

13 

9.9413 

0.5635 

0.8335 

1.2805 

28 

9.9948 

0.5051 

1.2324 

O.930S 

14 

9.9429 

0.5575 

0.8516 

1.2776 

29 

9.9953 

0.5092 

1.2357 

0.9144 

15 

9.9438 

0.5527 

0.8689 

1.2746 

30 

9.9960 

0.5132 

1.2388 

0.8973 

i6 

■^9.9447 

+0.5502 

-ho.8854 

-1.2714 

31 

+9.9971 

+0.5185 

+1.2418 

-0.8793 

17 

9.9456 

0.5502 

0.9012 

X.2681 

Sept.   X 

9.9983 

0.5211 

1.2446 

0.8604 

x8 

9.9465 

0.55x4 

0.9163 

1.2647 

2 

9.9998 

0.5224 

1.2473 

0.8405 

19 

9-9475 

0.5551 

0.9308 

X.2611 

3 

0.0014 

0.5224 

1.2499 

0.8194 

20 

9.9494 

0.5599 

0.9447 

1.2573 

h    ^ 

0.0028 

0.5198 

1.2524 

0.7972 

h    21 

■^9.95I5 

+0.5635 

+0.9581 

-1.2534 

(a8.o)   5 

+0.0041 

+0.5145 

+1.2547 

-0.7736 

(S0.0)  22 

9.9537 

0.5647 

0.9709 

1.2493 

6 

0.0051 

0.5079 

1.2568 

0.7486 

23 

9.9559 

0.5635 

0.9833 

1.2451 

7 

0.0059 

0.5024 

1.2588 

0.7220 

24 

9.9579 

0.5623 

0.9952 

1.2407 

8 

0.0062 

0.4983 

1.2607 

0.6933 

25 

9.9597 

0.5587 

1.0067 

1.2361 

9 

.  0.0061 

0.4969 

1.2625 

0.6625 

26 

+9.9613 

+0.5539 

+1.0178 

-1.2313 

10 

+0.0063 

+0.4983 

+1.2641 

-0.6292 

27 

9.9624 

0.5478 

1.0284 

1.2264 

11 

0.0067 

0.5024 

1.2656 

0.5930 

28 

9.9633 

0.5428 

1.0387 

X.2213 

12 

0.0074 

0.5079 

1.2670 

0.5533 

29 

99637 

0.5391 

1.0487 

1.2160 

13 

0.0085 

0.5145 

1.2683 

0.5094 

30 

9.9642 

0.5378 

1.0583 

1.2105 

14 

0.0100 

0.5198 

1.2694 

0.4605 

31 

+9.9647 

40.5378 

+1.0676 

-1.2049 

15 

+0.0115 

+0.5224 

+1.2704 

-0.4052 

Aug.   I 

9.9654 

0.5391 

1.0766 

X.1991 

16 

0.0130 

0.5211 

1.2712 

0.3416 

2 

9.9663 

0.5403 

X.0852 

1.1930 

17 

0.0144 

0.5198 

1.2719 

0.2668 

3 

9.9675 

0.5428 

X.0936 

1.1867 

x8 

0.0153 

0.5159 

1.2725 

a  1762 

4 

9.9690 

0.5465 

X.IOI8 

1.1802 

19 

0.0160 

0.5119 

1.2730 

0.0610 

h    5 

+9.9709 

+0.5490 

+1.1096 

-1.1735 

h   20 

+0.0164 

+0.5092 

+1.2734 

-9.9046 

(S1.0)  6 

9.9729 

0.5490 

1.1172 

1.1665 

(0.0)  21 

0.0164 

0.5079 

1.2736 

9.6561 

7 

9.9750 

0.5465 

1.1245 

1.1593 

22 

0.0165 

0.5065 

1.2737 

-9.0129 

8 

9.9768 

0.5428 

1. 1316 

1.1519 

23 

0.0165 

0.5065 

1.2737 

+9.3930 

9 

9.9783 

0.5378 

1.1385 

1.1442 

24 

0.0165 

0.5092 

1.2736 

9.7763 

xo 

■f9-9795 

+0.5315 

+1.1452 

-1.1363 

25 

+0.0166 

+0.5132 

+1.2733 

+9.9767 

XX 

9.9802 

0.5250 

1.1516 

1.1280 

26 

0.0171 

0.5185 

1.2729 

0.1133 

12 

9.9806 

0.5198 

1.1578 

1.1195 

27 

0.0179 

0.5250 

1.2723 

0.2170 

13 

9.9810 

0.5185 

1.1638 

1.1107 

28 

0.0189 

0.5302 

1.2717 

0.3006 

M 

9.9815 

0.5198 

1.1696 

X.1016 

29 

0.0202 

0.5353 

1.2709 

0.3707 

15 

+9.9822 

+0.5237 

+I.I753 

-1.0921 

30 

+0.0216 

+0.5378 

+1.2699 

+0.4306 

x6 

+9.9832 

+0.5276 

+1.1807 

-1.0823 

Oct.    I 

+0.0230 

+0.5378 

+1.2689 

+0.4834 

E  -  +.  o"XM 
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FOR  WASHINGTON 

MEAN 

MIDNIGHT. 

SoUr  Day. 
(Sid.  Hour.) 

hog  A, 

Log^. 

LorC 

Log  A 

Solar  Day. 
(Sid.  Hour.) 

hog  A. 

Log  B. 

LokC 

LogZ). 

Oct.    I 

+0.0230 

+0.5378 

+1.2689 

+0.4834 

Nov.   16 

+0.0639 

+0.6395 

+  1.0385 

+1.2215 

2 

0.0242 

0.5353 

1.2677 

0.5303 

17 

0.0643 

0.6415 

1.0276 

1.2268 

3 

0.0251 

0.5328 

1.2664 

0.5728 

18 

0.0648 

0.6454 

1.0165 

1.2320 

4 

0.0258 

0.5289 

1.2649 

0.6x11 

h   X9 

0.0656 

0.6503 

1.0047 

1-2370 

,    5 

0.0261 

0.5260 

1.2633 

0.6462 

(4.0)  20 

0.0666 

0.6561 

0.9923 

1.2418 

(1.0)  6 

+0.0263 

+0.5250 

+1.2616 

+0.6787 

21 

+0.0678 

+0.6618 

+0.9795 

+1.2464 

7 

0.0264 

0.5276 

1.2598 

0.7088 

22 

0.0693 

0.6675 

0.9663 

1.2508 

8 

0.0267 

0.5328 

1.2578 

0.7368 

23 

0.0709 

0.6712 

0.9525 

1.2550 

9 

0.0273 

0.5391 

1.2556 

0.7631 

24 

0.0726 

0.6730 

0.9381 

1.2591 

10 

0.0282 

0.5478 

1-2533 

0.7878 

25 

0.0743 

0.6739 

0.9230 

1.2630 

zx 

+0.0296 

+0.5551 

+1.2509 

+0.8109 

26 

+0.0758 

+0.6730 

+0.9073 

+1.2668 

12 

0.0312 

0.5599 

1.2483 

0.8328 

27 

0.0770 

0.6712 

0.8908 

1.2704 

13 

0.0328 

0.5635 

1.2456 

0.8536 

28 

0.0779 

0.6693 

0.8735 

1.2738 

M 

0.0343 

0.5647 

1.2427 

0.8733 

29 

0.0787 

0.6693 

0.8553 

1.2770 

15 

0.0355 

0.5635 

1.2397 

0.8920 

30 

0.0794 

0.6702 

0.8362 

1.2801 

i6 

+0.0363 

+0.5611 

+1.2365 

+0.9098 

Dec.    1 

+0.0801 

+0.6730 

+0.8161 

+1.2830 

17 

0.0369 

0.5587 

1.2332 

0.9268 

2 

0.0810 

0.6767 

0.7949 

1.2858 

i8 

0.0372 

0.5587 

1.2297 

0.9431 

3 

0.0821 

0.6821 

0.7724 

1.2885 

19 

0.0373 

0.5599 

1.2260 

0.9586 

4 

0.0835 

0.6884 

0.7486 

1.2910 

20 

0.0375 

0.5623 

1.2222 

0.9735 

,    5 

0.0853 

0.6928 

0.7231 

1.2933 

(2.0)  21 

+0.0377 

+0.5647 

+1.2182 

+0.9878 

(6.0)  6 

+0.0871 

+0.6964 

+0.6959 

+1.2954 

22 

0.0379 

0.5694 

1.2141 

1.0015 

7 

0.0889 

0.6981 

0.6668 

1.2975 

23 

ao384 

0.5763 

Z.2098 

1.0146 

8 

0.0907 

0.6990 

0.6354 

1.2994 

24 

0.0392 

0.5832 

1.2052 

1.0273 

9 

0.0922 

0.6972 

0.6015 

1.3011 

25 

0.0403 

0.5911 

1.2005 

1.0395 

10 

0.0935 

0.6946 

0.5646 

1.3027 

26 

+0.0416 

+0.5966 

+1.1956 

+1.0512 

11 

+0.0944 

+0.6920 

+0-5237 

+1.3042 

27 

0.0431 

0.6010 

1.1906 

1.0625 

12 

0.0951 

0.691 1 

0.4787 

13055 

28 

0.0447 

0.6031 

1.1853 

1-0734 

13 

0.0957 

0.6911 

0.4283 

1.3067 

29 

0.0462 

0.6031 

1.1798 

1.0839 

14 

0.0963 

0.6920 

0.3712 

1.3078 

30 

0.0474 

0.6021 

1.1741 

1.0940 

15 

0.0969 

0.6946 

0.3052 

1.3087 

3X 

+0.0483 

+0.5999 

+1.1683 

+1.1038 

16 

+0.0977 

+0.6972 

+0.2271 

+1.3094 

Nov.    I 

0.0489 

0.5988 

I. 1622 

1.1132 

17 

0.0987 

0.7007 

0.1318 

1.3101 

2 

0.0492 

0.6000 

1.1558 

I. 1223 

18 

O.IOOO 

0.7050 

0.0091 

1.3106 

3 

0.0495 

•  0.6021 

1.1492 

1.1311 

19 

O.XOI5 

0.7093 

9.8374 

1.3109 

h    ^ 

0.0499 

0.6064 

1.1424 

1.1396 

20 

0.1033 

0.7118 

9-5487 

1.3111 

(8.0)  5 

+0.0506 

+0.6128 

+1-1354 

+1.1478 

(6.0)  21 

+0.1051 

+0.7126 

+8.2782 

+1.3112 

6 

0.0517 

0.6201 

1.1281 

X.1557 

22 

0.1069 

0.7126 

-9-4974 

1.3111 

7 

0.0532 

0.6274 

1.1205 

1.1634 

23 

0.1085 

0.7110 

9.8118 

1-3109 

8 

0.0550 

0.6325 

1.1126 

1.1708 

24 

0.1098 

0.7076 

9.9922 

1.3106 

9 

0.0568 

0.6365 

1.1045 

1.1779 

25 

0.1108 

0.7042 

0.1192 

1.3101 

10 

+0.0585 

+0.6385 

+1.0961 

+1.1848 

26 

+0.1114 

+0.7016 

-0.2172 

+1-3095 

II 

0.0599 

0.6395 

1.0874 

1.1915 

27 

0.1120 

0.7007 

0.2970 

1.3088 

12 

0.061 1 

0.6385 

1.0783 

1.1979 

28 

0.1126 

0.7007 

0.3645 

1.3079 

13 

0.0621 

0.6375 

1.0689 

1.2041 

29 

0.1134 

0.7024 

0.4224 

1.3069 

14 
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+0.005 

"33 

046.2 

219  26 

14  37-7 

1. 1300 

1.2952 

5-44 
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0.007 

II  41 

046.7 

217  32  i  14  30.1 

1.1313 

1.2964 

5.23 
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-0.7099 

12 
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0.009 

Z2  21 

049.4 

208  12 

13  52.8 

1-1544 

Z.3022 

4.11 

0.6x42 

h 

21 

0.387Z 

2.Z39 

0.006 

Z2Z4 

048.9 

207  Z7 

1349.1 

1.1555 

Z.3027 

3.99 

0.60Z5 

(16.0) 

22 

0.3899 

+2.Z48 

+O.00Z 

Z2  Z3 

048.9 

206  23 

13  45-5 

+Z.Z56Z 

+Z.3032 

-3.88 

-0.5884 

23 
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Z.Z624 

1.3051 

3-39 

0.5297 

27 
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O.OZ2 

1244 

050.9 
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0.43Z0 

+2.296 

-0.004 

Z2  38 

050.5 

19254 

12  5Z.6 

+Z.Z849 

+X.309Z 

-Z.97 

-0.2955 

7 
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0.Z590 

ZI 
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0.4802 

2.483 

-0.003 

1254 

0  5Z.6 

177    6 

ZZ  48.4 

Z.2Z96 

X.3ZZ0 
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0.4939 

2-535 
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0.5076 

2.586 
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0.5459 

a.725 

0.006 

II  21 

045.4 

155  51 

10  23.4 

1.2571 

1.3044 

3-58 
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+0.005 

11x3 

044-9 

2434 

138.3 

1.3847 

1.3042 

3-63 

0.5603 

26 

0.9046 

+3.653 

+0.007 

XI  xo 

044.7 

2336 

134.4 

+1.3861 

+1.3047 

+3.50 

+0.5446 

27 

0.9074 

3.663 

0.007 

"    5 

044.3 

2239 

I  30.6 

1.3872 

I.3051 

3.37 

0.5281 

28 

0.9x01 

3.673 

aoo5 

XX      X 

044.1 

21  42 

126.8 

1.3880 

1.3056 

3-24 

0.5108 

29 

0.9128 

3.683 

+0.002 

XX    0 

044.0 

2045 

I  23.0 

1.3887 

1.3060 

3.11 

0.4926 

30 

0.9156 

3693 

-0.002 

XX    0 

044.0 

1948 

I  19.2 

1.3895 

1.3065 

2.98 

0.4735 

Dec. 

X 

0.9183 

+3.703 

-0.006 

II    3 

044.2 

18  51 

I  15-4 

+1.3902 

+1.3069 

+2.84 

+0.4534 

2 

0.92x0 

3.714 

0.010 

XI    8 

044.5 

1754 

I  11.6 

1.3912 

1.3073 

2.7X 

0.4322 

3 

0.9238 

3.724 

0.0x0 

XX  14 

044.9 

1657 

I    7-8 

1.3925 

1.3077 

2.57 

0.4097 

4 

0.9265 

3-735 

0.009 

XI  21 

045.4 

16     0 

I    4.0 

1.3941 

1.3080 

2.43 

0.3859 

h 

5 

0.9293 

3-745 

-0.004 

1X25 

045.7 

15    4 

.  I    0.3 

13960 

1.3084 

2.29 

0.3604 

(6.0) 

6 

0.9320 

+3.755 

+0.002 

XX  28 

045.9 

14    7 

056.5 

+1.3979 

+1.3087 

+2.X5 

+0.3332 

7 

0.9347 

3-766 

aoo6 

XI  28 

045-9 

13  10 

0  52.7 

1.3997 

1.3090 

2.01 

0.3041 

8 

0.9375 

3-776 

0.0x2 

II 27 

045.8 

12  14 

048.9 

1.4014 

1.3093 

1.87 

0.2727 

9 

0.9402 

3.787 

aoi4 

IX  22 

0455 

II  18 

045.2 

X.4028 

1.3096 

1-73 

0.2388 

xo 

0.9429 

3.797 

0.015 

XI  x6 

045.1 

10  21 

041.4 

1.4039 

1.3098 

1-59 

0.2019 

XI 

0.9457 

+3.808 

+0.0x2 

XI  xo 

044.7 

925 

037.7 

+1.4047 

+1.3100 

+1.45 

+0.1610 

X2 

0.9484 

3.819 

0.007 

XX    8 

044.5 

829 

033.9 

1.4053 

1.3102 

1.31 

0.1 160 

13 

0.9512 

3.830 

+0.002 

IX    7 

044.5 

732 

030.1 

1.4059 

1.3104 

1.16 

0.0656 

M 

0.9539 

3.840 

-0.003 

XI    8 

044-5 

636 

0  26.4 

X.4065 

I.3106 

1.02 

0.0085 

15 

0.9566 

3-851 

0.009 

II  II 

044.7 

540 

022.7 

1.4072 

1.3107 

0.88 

9.9425 

x6 

0.9594 

+3.862 

-0.0x2 

II  13 

044.9 

4  44 

0  18.9 

+X.4081 

+1.3108 

+0.73 

+9.8644 

17 

0.9621 

3.873 

0.0x5 

XI  17 

045.1 

348 

0  15.2 

1.4092 

1.3109 

0.59 

9.7691 

X8 

0.9648 

3.884 

0.014 

XI  22 

045-5 

252 

0  11.5 

1.4106 

I.3110 

0.44 

9.6464 

19 

0.9676 

3-894 

0.0x1 

XX  26 

045-7 

156 

0    7.7 

X.4122 

I.3111 

0.30 

9.4747 

h 

20 

0.9703 

3.905 

0.006 

XI  27 

045.8 

X    0 

0    4.0 

X.4140 

1.31" 

0.15 

9.1860 

(6.0) 

21 

0.9731 

+3.916 

-o.oox 

II  25 

045-7 

0    4 

0    0.3 

+1.4158 

+I.3111 

+0.01 

+7.9155 

22 

0.9758 

3.927 

+0.005 

XX  23 

045.5 

359    8 

23  56.5 

1.4175 

1.3111 

-0.14 

-9-1347 

23 

0.9785 

3-938 

0.008 

XI  18 

045.2 

35811 

23  52.7 

1.4190 

I.3111 

0.28 

9.4491 

24 

0.9813 

3-948 

0.010 

II  II 

044-7 

35715 

23  49.0 

X.4201 

1. 3110 

0.43 

9.6295 

25 

0.9840 

3-959 

0.008 

II    4 

044-3 

35619 

23  45-3 

X.4210 

I.3109 

0.57 

9.7565 

26 

0.9868 

+3-970 

+0.003 

1059 

043.9 

35523 

23  41.5 

+1.4214 

+1.3108 

-0.72 

-9.8545 

27 

0.9895 

3-981 

-0.003 

1057 

043-8 

35427 

23  37-8 

1.4220 

1.3107 

0.86 

9-9343 

28 

0.9922 

3-991 

0.008 

1056 

043.7 

35330 

23  340 

1.4226 

1.3106 

I.OO 

0.0018 

29 

0.9950 

4.002 

O.OXI 

1058 

043.9 

352  34  1  23  30.3 1 

1.4234 

1.3104 

I.I5 

0.0597 

30 

0.9977 

4.0x2 

0.012 

XI      X 

044.1 

351  38 

23  26.5 

1.4245 

1.3102 

1.29 

0.1x08 

31 

1.0004 

+4.023 

-O.OXI 

II    4 

044.3 

35042 

23  22.8 

+1.4259 

+1.3100 

-1.43 

-0.1549 

32 

1.0032 

+4.034 

-0.006 

XX    8 

0  44.5 

349  45 

23  19.0 

+1.4277 

+1.3098 

-1-57 

-0.1960 
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MEAN  PLACES  FOR 

.  1900.0.     (January  0^.099, 

Washington.) 

Name  of  SUr. 

Macni- 
tnde. 

Right  ABcension. 

Annaal 
Variation. 

Declination. 

Anno.] 
Variation.     , 

33  Piscium 

47 

h      m        t 
0      0    13.039 

a 
+   3.07x6 

m          »           m 

-   6  16     1.09 

m 
+  2O.X38     • 

a  Andromcdae 

2.1 

0      3    13.030 

3.0932 

+  28  32  18.01 

X9.882     . 

/9  Cassiopeiae  . 

2.4 

0     3  50.347 

3.1771 

+  58  35  5362 

19.864 

22  Andromedae 

49 

0      5      7.291 

3.1049 

+  45  30  56.82 

20.037 

r  V^ts^{Algenib)  . 

2.8 

0    8     5.135 

3.0849 

+ 14  37  39.47 

20.024 

€  Andromedae 

44 

0  13    6.IIO 

+   3.1239 

+  36  13  50.94 

+    19.967 

1  Ceti     .... 

36 

0  14  19.990 

3.0574 

-    9   22  41.76 

19.978 

44  Piscium 

5.8 

0  20  16.577 

3.0738 

+    1  23    9-17 

19.945 

fi  Hydri .... 

2.8 

0  20  30.065 

3.22tt 

-77  49    2-86 

20.285 

12  Ceti     .... 

6.0 

0  24  56.140 

3.0610 

-   4  30  35-49 

19.928 

ir  Andromedae 

44 

0  31  32.285 

+   3.194I 

+  33  10    7.98 

+    19.858 

a  Cassiopeiae  (ftfr.) 

2.3 

0  34  49.757 

3.3785 

+  55  59  20.20 

19.784 

»  Ceti     .... 

2.2 

0  38  34.226 

3.0133 

- 18  32     7.42 

19.805 

21  Cassiopeiae  . 

57 

0  39    2.292 

3.88x0 

+  74  26  29.38 

19-730 

0  Cassiopeiae  . 

47 

0  39    9.030 

3.325a 

+  47  44  13-69 

^9.749 

J  Piscium 

4.8 

0  43  29.609 

+  3.xogo 

-h  7    2  27.19 

+    19.643 

1      r  Cassiopeiae . 

2.3 

0  50  40.146 

3-5871 

■1-60  10  31.00 

19.554 

Ai  Andromedae 

4.0 

0  51   12.039 

3.3166 

+  37  57  25.13 

19.579 

43  Cephei  (H.) 

4.6 

0  55     1.472 

7.3878 

+  85  43  14.74 

19.477 

t  Piscium 

4-3 

0  57  45.149 

3x099 

-h   7  21     6.45 

19.439 

^  Andromedae 

2.2 

I     4    7-831 

+  33464 

+  35    5  25.52 

+  X9.X5X 

K  Tucanae 

4-9 

I  12  22.628 

2.0432 

-69  24  26.57 

19.146 

/  Piscium 

51 

I  12  38.422 

3.0914 

+   35  16.46 

19.022 

^'Ceti     .... 

36 

I  19     1.484 

2.9975 

-   8  41  57.54 

18.652 

a  Ursae  Minoris  (/V/am) 

2.2 

I  22  33.190 

45.1209 

+  88  46  26.61 

18.764 

38  Cassiopeiae  • 

5.9 

I  23  46.915 

+  4.1933 

+  69  45    0.23 
+  H  49  49-36 

4-  X8.650 

19  Piscium 

3.7 

I  26    7.852 

3-2037 

X8.645 

\}  Andromedae 

42 

X  30  55.520 

3.5046 

+  40  54  19.23 

X8.112 

It  Piscium 

55 

I  31  47.765 

3.1747 

+  11  37  48.22 

18.495 

a  Eridani  (Achernar)     . 

0.4 

1  33  59.419 

2.2384 

-57  44  4»-3» 

18.344 

V  Piscium 

4.6 

I  36  13.593 

+  3.H84 

+  4  58  54.00 

+  18.309 

0  Piscium 

4-4 

I  40    6.724 

3.1633 

+  8  39  16.19 

18.209 

C  Ceti     .... 

3.6 

I  46  31.465 

2.9597 

- 10  49  44.33 

17.893 

fi  Arietis 

2.8 

I  49    6.836 

3.$o56 

+  30  19    9.36 

17.707 

50  Cassiopeiae . 

4.1 

I  54  53-199 

5.0324 

+  71  56  14.82 

17.600 

Y  Andromedae 

2.2 

I  57  45-497 

+  3.6654 

+  41  50  59.92 

4-  17.408 

a  Arietis 

2.1 

2     1  32.058 

3-S730 

+  22  59  22.82 

17-150 

P  Trianguli     . 

31 

2     3  35.456 

3.5570 

+  34  30  51-70 

17.158 

f^Ceti     .... 

4-5 

2     7  41-915 

3-1752 

+    8  22    39.48 

16.998 

r  Trianguli     . 

4-3 

2  II  22.030 

3.5540 

+  33  23    S-ao 

16.791 

67  Ceti     .... 

56 

2  II  59-699 

+  2.9899 

-  6  52  58.62 

+  16.703 

d  Hydri  .... 

4a 

2  19  58.056 

1.0540 

-69    6  51.89 

16.441 

e  Cassiopeiae  . 

4.6 

2  20  49.307 

4.B830 

+  66  57  10.47 

16.390 

^•Ceti     .... 

4-5 

2  22  50.461 

+  3.1847 

+  80  42.99 

16.271 

fi  Hydri  .... 

5.3 

2  33  47-058 

-  1.3834 

-79  32  44-84 

15.656 

d  Ceti     .... 

41 

2  34  21.373 

+  3.07x9 

-  0    6    9.79 

+  15-674 

e  Persei. 

4-2 

2  37  22.002 

4.0756 

+  48  48  20.23 

15-4x7 

r  Ceti     .... 

3.6 

2  38    7.086 

3.1045 

+  a  48  52,09 

15.3x1 

<r  Arietis 

5-5 

3  45  58.210 

+  3.3059 

+  14  40    12.11 

+  X4.983 
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MEAN  PLACES  FOR 

.  1900.0.     (January  o*.099. 

Washington.) 

Name  of  Star. 

".as- 

AanMI 
VartfttioD. 

OecHnMlca. 

Annual 
Variation. 

47  Cephei  (H.)         .    •    . 

5-7 

2  58  46.700 

s 
+  7.7784 

0           .           w 

+  79     I  2507 

+  14.626 

e  Arietis 

4.6 

2  53  a9-524 

3.42*6 

+  20  56  25.62 

14.562 

a  Ceti      .... 

2.6 

2  57     3069 

3.1318 

+   3  41  51.04 

14.278 

^  Persei  [Algol)  {var.)  . 

2.3 

3     1  39-575 

3.8881 

+  40  34  13.82 

14,070 

48  C^hei  (H.) 

5-5 

3    y  37*47 

7.447* 

+  77  22    2.64 

13.642 

C  Arietis 

4.8 

3    9    9.108 

+  3.44i<> 

+  20  40  26.05 

+  X3«5i6 

a  Persei. 

1-9 

3  17  10.815 

+  4.3618 

+  49  30  19.36 

13.046 

c  Hydri  ^         .'        .         . 

57 

3  18  06.670 

-  1.5816 

-77  45  I3.4* 

I3'033 

/.Tauri  .... 

4-3 

3  25  21. 065 

+  3.307* 

+  ^2  35  38.51 

12.526 

c  Eridani 

37 

3  28  13.119 

a.8244 

-   9  47  47.74 

12*352 

d  Persei .... 

31 

3  35  48131 

+  4.2538 

+  47  28    4.47 

+  11.761 

^  Camelopardalis  (H.)  . 

4.6 

3  39  47.811 

6.2603 

4-71     I  26.89 

11,458 

17  Tauri  .... 

31 

S  4«  32.315 

3.5590 

+  23  47  45.59 

".338 

C  Persei. 

30 

3  47  50.646 

+  3.76*3 

+  31  35  12.34 

XO.916 

^  Hydri  % 

33 

3  48  47.072 

-  0.9805 

-  74  32  44.67 

10-975 

•  Persei .         .         . 

3.0 

3  S*    8.492 

+  4.0150 

+  39  43  15.72 

+  X0.659 

r  Eridani 

3.0 

3  53  a  1. 82 1 

a.  7978 

- 13  47  34.41 

ia4i2 

A*  Tauri  .... 

4.6 

3  58  46.920 

3.5410 

+  ai  48  31.63 

10.058 

c  Persei .... 

43 

4    I  23.983 

4.3416 

+47  26  44.14 

9.885 

0^  Eridani 

4.2 

4    6  59.032 

«.9265 

-   7    5  53^9 

9-575 

r  Tauri  .... 

J.8 

4  14    6.093 

+  3.4099 

+J5  33  ia48 

+    8.9x1 

t  Tauri  .... 

3-6 

4  22  46.587 

+  34989 

+Jt8  57  31.41 

8.218 

9  Mensse 

56 

4  24  43.799 

-  4.1895 

-80  36  53.45 

8.167 

m  Persei. 

6.0 

4  26  22.629 

+  4.a"3 

+43  51     1.36 

7.967 

a  Tauri  {Aldebaran) 

I.O 

4  30  10.890 

3.4384 

4- 16  18  30.03 

7.468 

T  Tauri  .... 

45 

4  36  14.529 

+  3.5968 

+  22  45  54.59 

+    7.X45 

a  Camelopardalis  . 

4-4 

4  44    6.395 

5-9382 

4-66  10  23.58 

6.524 

i  tauri  .... 

5-2 

4  45  31.590 

3.5059 

+  18  40  11.10 

6.366 

t  Aurigae         .         .        % 

2.8 

4  50  98.806 

3.9017 

+  33    0  28.25 

5-967 

C  AurigflB 

3-9 

4  55  99.199 

4.1869 

+40  55  47.99 

5.547 

11  Orionis 

4-7 

4  58  51.959 

+  3.4«5S 

+  15  15  53.76 

+    5»a5o 

P  Eridani 

2.9 

5    2  56.017 

2.9486 

-     5    13   56.13 

4.867 

0  AurigBB  {Capell<i) 

0.1 

5    9  18.035 

4.4264 

+  45  53  47.09 

3.970 

P  Orionis  \j^tge/)    . 

0-3 

5    9  43.897 

2.8817 

-   8  19     1.40 

4.362 

r  Orionis 

3.8 

$  12  45.043 

2.9119 

-  6  57    8.53 

4.100 

fi  Tauri  .... 

1.8 

5  19  58.192 

+  3.7901 

+  38  31  33.09 

+    S.307 

X  Aurigae 

50 

5  26  1 3.1 12 

3.9028 

+  32    7    5.32 

a.932 

Groombridge  966 

6.4 

5  26  30.999 

7.999s 

+  74  58  39-95 

••950 

S  Orionis  {var.) 

a-3 

5  26  53.849 

3.0637 

-    0   33   33.06 

1.883 

a  Leporis 

2.7 

5  28  19.183 

2.6452 

-17  53  37.65 

a.762 

Groombridge  944 

6.4 

5  29  54.340 

+18.7099 

+  85    8  49.60 

+    t.622 

c  Orionis 

1.8 

5  31     8.339 

3.0430 

-  I  IS  56.39 

a.519 

a  Columbae 

2.7 

5  36    1.680 

2.172a 

-34    7  38-47 

tt.055 

K  Orionis 

2.3 

5  43    0.826 

2.8443 

-  9  42  18.35 

1.481 

V  Aurigs 

41 

5  44  33.529 

4.1566 

+  39    7    9-39 

1.363 

d  Doradus 

44 

5  44  35.590 

+  0.1010 

-^65  46  22.77 

+    t.353 

a  Orionis  (var.) 

0.9 

5  49  45-472 

3.2475 

+   7  33  18.63 

0.905 

fi  Aurigae 

2.0 

5  52  11.637 

+  4-4013 

+  44  56  14-64 

4"    D.676 
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MEAN  PLACES  FOE 

L  1900.0.     (January  o*.099,  Washington.) 

Name  of  Star. 

Maani- 
tuae. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

6  Aurigae 

2.9 

h      m       8 

5  52  54.129 

a 
+   4.0913 

.+ 

0              >             n 

37  12  20.41 

• 
+     0.530 

V  Orionis 

4-5 

6     I  51.763 

3.4262 

+ 

14  46  49.70 

-    0.189 

22  Camelopardalis  (H.)    . 

4-7 

6     7  49704 

6.6205 

+ 

69  21   18.43 

0.798 

ri  Geminorum 

35 

6     8  50.513 

3.6226 

+ 

22  32     9.10 

0.790 

/i  Geminorum 

3.2 

6  16  54.663 

3.6308 

+ 

22  33  54.13 

,        1.592 

^^  Aurigae 

51 

6  17  11.892 

4   4.6268 

+ 

49  20  20.60 

-     1.506 

a  Argils  {Canopus)  . 

-0.8 

6  21  43.924 

1.3318 

- 

52  38  27.65 

X.889 

V  Geminorum 

4.2 

6  23     1.534 

3.5631 

+ 

20  16  31.95 

2.026 

Y  Geminorum 

2.0 

6  31  56.122 

3.4673 

+ 

16  29    4.94 

2.832 

«  Geminorum 

3.2 

6  37  46.808 

3.6935 

+ 

25  13  48.95 

3.308 

^Aurigae 

5.4 

6  39  32.001 

+  43312 

+ 

43  40  37.37 

-  3.281 

*  a  Canis  Majoris  (Sirius) . 

-1-4 

6  40  44.494 

2.6436 

- 

16  34  44.06 

4-753 

0  Geminorum 

37 

6  46  11.948 

+  3.9593 

+ 

34    4  54.92 

4.064 

C  Mensae 

5.6 

6  48  22.360 

-  4.9201 

- 

80  42  29.69 

4.134 

51  Cephei(H.). 

5.3 

6  53  43990 

+29.6481 

+ 

87  12  20.53 

4.693 

e  Canis  Majoris 

1.5 

6  54  41.742 

+  2.3572 

— 

28  50    9.10 

-    4.736 

C  Geminorum  {var.) 

4.0 

6  58  10.71 1 

3.5614 

+ 

20  43     1.48 

5.041 

d  Canis  Majoris 

1-9 

7    4  19-484 

2.4380 

- 

26  14     3.54 

5.550 

63  Aurigae 

52 

7    4  46.717 

+  4.1350 

+ 

39  29     1.62 

5.594 

Y^  Volantis  (var.)     . 

3-9 

7    9  35.744 

-  0.4976 

- 

70  20  11.26 

5.922 

25  Camelopardalis  . 

53 

7  10     3.729 

+  12.9082 

+ 

82  36  16.06 

-    6.081 

^d  Geminorum 

35 

7  14    9.107 

3.5876 

+ 

22     9  59.66 

6.388 

Piazzi  vii,  67 

57 

7  20  28.742 

6.2878 

+ 

68  40  12.11 

6.941 

fi  Canis  Minoris 

3.1 

7  21  43.702 

3.2561 

+ 

8  29  27.33 

7.045 

.  a*  Geminorum  (Castor)    . 

1.9 

7  28  13.223 

3.8352 

+ 

32     6  29.17 

7.610 

*  a  Canis  Min.  (Procyon)  . 

05 

7  34    4-053 

■*•  3.1429 

+ 

5  28  52.60 

-    9.037 

/9  Geminorum  {Pollux)  . 

1.2 

7  39  11.867 

3.6777 

+ 

28  16    4.21 

8.464 

^  Geminorum 

50 

7  47  22.718 

3.6786 

+ 

27     I  29.18 

9.079 

26  Lyncis 

5.8 

7  47  26.015- 

4.3862 

+ 

47  49  26.26 

9.062 

Groombridge  1374 

5.6 

7  48  13-936 

7.2720 

+ 

74  II     6.50 

9.156 

w^Cancri 

6.0 

7  54  52.884 

+  3.6359 

+ 

25  39  59.95 

-    9.637 

3  Ursae  Majoris  (H.) 

55 

8     2  51.906 

6.0299 

+ 

68  46    6.94 

10.235 

15  Argfis  (/9)      .         .         . 

31 

8     3  17.109 

2.5545 

- 

24    057.01 

10.219 

C^Cancri 

4.8 

8    6  28.673 

3.4462 

+ 

17  56  58.22 

10.637 

^  Cancri 

3-8 

8  II     5.561 

3.2568 

+ 

9  29  37.87 

10.904 

30  Monocerotis 

3.9 

8  20  39.871 

+  3.000X 

-- 

3  34  48.28 

-  X  1.565 

0  Chamaeleontis      . 

4.6 

8  23  38.626 

-   1.7218 

-- 

77     9  42.98 

".744 

19  Cancri 

5.4 

8  26  55.630 

+  3.4764 

+ 

20  46  51.45 

12.045 

<r  Hydrae 

4-5 

8  33  31.889 

3.1392 

+ 

3  41  33.52 

12.460 

Y  Cancri 

4-9 

8  37  30.032 

3.4790 

+ 

21  49  41.67 

12.760 

c  Hydrae 

3.5 

8  41  28.877 

+  3.1808 

+ 

6  47     9.02 

-  13.034 

tf*  Cancri  (mean) 

55 

8  48     8.708 

3.671 1 

+ 

30  57  29.64 

13.444 

i  Ursae  Majoris 

33 

8  52  21.823 

4.1294 

+ 

48  26     3.91 

13.944 

tf*  Ursae  Majoris 

50 

9     I  36.017 

5.3420 

•+ 

67  32  26.09 

14.340 

«  Cancri 

51 

9    2  19.918 

3.2541 

+ 

II     4  14.59 

14.332 

^  Hydrae 

4.0 

9    9    9.752 

+  3.1245 

+ 

2  44  10.72 

-  15.042 

/9  Argils  .... 

2.0 

9  12     6.176 

0.6754 

- 

69  18  18.94 

14.810 

t  Argds  .... 

2.6 

9  14  24.720 

+  1.6045 

58  51   19.82 

-  15.032 

*  Periodic  corrections  given  in  the  Appendix  are  still  to  be  applied  to  the  positions  of  Sirius  and  Procyon, 
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MEAN  PLACES 

FOR 

.  1900.0.     (January  o^.ogg, 

Washington.) 

1 

Name  of  Star. 

Magni- 
tude. 

Right  Aicention. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

a  Lyncis 

3.3 

h     m        1 

9  14  57.896 

8 
+    3.6675 

0            >               n 

+  34  48  55.88 

-  15.058 

a  Hydrae 

2.1 

9  22  40.422 

2.9489 

-    8  13  .30.01 

15-473 

I  Draconis  (H.) 

4-5 

9  22  51.256 

8.9165 

+  81  46     6.91 

15.543 

d  Ursae  Majoris 

4.8 

9  25  38.869 

5.3853 

+  70  16  11.91 

15.599 

B  Ursae  Majoris 

3.2 

9  26  10.338 

4.0386 

+  52     7  59.73 

X6.243 

lo  Leonis  Minoris   . 

4-7 

9  28     5.973 

+    3.6896 

+  36  50  30.02 

-  15-823 

Q  Leonis 

3.8 

9  35  48.875 

+    3.2063 

+  ip  20  56.75 

16.242 

C  Chamaeleontis 

52 

9  36  50.110 

-     1.6062 

-  80  29  30.59 

16.234 

c  Leonis 

3.2 

9  40  10.587 

+    3.4136 

+  24  14    5.10 

16.453 

ti  Leonis 

4.0 

9  47     4-643 

3.4200 

+  46  28  40.89 

X6.823 

19  Leonis  Minoris    . 

5.2 

9  51  33715 

+    3.6904 

-^  41  31  5509 

-  17.003 

IT  Leonis                   ••"     s* 

50 

9  54  55785 

3.1735 

+    9  31  .26.80 

17.161 

0  Leonis  {Regulus)  .  /   0 
32  Ursae  Majoris             •  / 

1.3 

10     3     2.841 

3.1996 

+  I?  27  21.72 

17.495 

57 

xo  10  46.626 

4.4104 

+  65  36  26.29 

17.826 

X  Ursae  Majoris 

3-6 

10  II     4.128 

3.6368 

+  43  24  49.97 

17.863 

/'^Leonis 

2-5 

10  14  27.625 

+    3.3138 

+  20  20  50.88 

-  18.110 

ti  Hydrae 

4.1 

xo    21    15.232 

2.8999 

-  16  19  32.41 

18.293 

^  Leonis  Minoris    . 

4-3 

10    22      6.200 

3.4835 

+  37  13  10.82 

18.357 

a  Antliae 

4-5 

10    22    34.520 

2.7420 

-  30  33  31.73 

18.289 

9  Draconis  (H.) 

50 

10    26    36.312 

5.2249 

+  76  13  41-51 

18.4x5 

p  Leonis 

4.0 

\Q    27    32.803 

+    3.1628 

+    9  49  16.68 

-  18.441 

41  Leonis  Minoris  . 

5.1 

10    37    58.817 

3.2695 

+  23  42  .43.19 

18.767 

17  Argiis  (f'ar.) 

1-6 

10   41    10.806 

2.3175 

-  59    9  31-45 

18.883 

/  Leonis 

5.3 

10    44      0.1 18 

3.1576 

+  ly     4  27.67 

18.987 

3*  Chamaeleontis 

47 

10   44    50.730 

0.6076 

-  8p     0  46.05 

X8.987 

46  Leonis  Minoris   . 

39 

10   47    43.265 

+    3.3674 

+  34  45  .14.72 

-  19.340 

Groombridge  1706 

6.3 

10    51    57796 

4-9340 

+  7g  18  21.31 

19. 206 

a  Ursae  Majoris 

2.0 

10  57  33-658 

+    3.7406 

+  6?  17  27.33 

19.378 

Tl  Octantis 

6.1 

'11     0    0.930 

-    0.3062 

-  84     3  21.36 

19.370 

ff^  Leonis 

6.2 

II     I  48.201 

+    3.0617 

+    ;2  29  54.61 

19.486 

ip  Ursae  Majoris  -   . 

3.2 

II     4     2.651 

+    3.3906 

+  45     2  28.21 

-  19.485 

^  Leonis 

2.7 

II     8  47.490 

3.1972 

+  2y     4  .17.86 

19.689 

y  Ursae  Majoris 

3-7 

II   13     4.758 

3.2514 

+  33  38  24.10 

19.602 

^  Crateris 

39 

II   14  20.427 

2.9964 

-  14  14  14-34 

19.455 

T  Leonis 

51 

II  22  47.696 

3.0860 

+    3  24  25.36 

19.800 

X  Draconis 

4.0 

II  25  28.366 

+    3.6124 

+  69  52  58.94 

-  19.841 

e  Hydrae 

3-8 

II  28     4.922 

2.9433 

-3J   18. 15.81 

19.914 

0  Leonis 

4-4 

II  31  49.725 

3.0715 

-    p  16  17.71 

19.857 

X  Ursae  Majoris 

3-9 

II  40  46.349 

3.1854 

+  4^  20     2.04 

19.956 

/9  Leonis 

2.2 

"  43  57-584 

3.0635 

+  15     7  51.93 

20.116 

X  Ursae  Majoris 

»4 

II  48  34.416 

+    3.1764 

+  54  15  .  2.79 

-  20.017 

rt  Virginis 

4.6 

II  bs  44-917 

3.0746 

-»-    7  10  19.00 

20.075 

0  Virginis 

4-3 

12     0     6.935 

3-0575 

+    9  17  18.18 

20.015 

e  Corvi   .... 

3.2 

12     4  58.843 

3.0791 

-  2?     3  48.95 

20.039 

4  Draconis  (H.) 

51 

12     7  31.108 

2.8656 

+  78  10  18.96 

20.017 

r  Corvi   .... 

2.7 

12  10  39.727 

+    3.0798 

-  16  59  11.71 

-  20.007 

2  Canum  Venaticonim  . 

6.0 

12  II     7.060 

3.0195 

+  41   13     0.39 

20.070 

^  Chamaeleontis 

4-5 

12  12  28.392 

+    3.4193 

-  78  45  25.04 

—  20.010 

. 1 

20 
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MEAN  PLACES  FOR  1900.0.     (January  o*.099, 

Washington.) 

1 

Name  of  Star. 

Masnl- 
mde. 

Right  Asceosion. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

6  Ursae  Minoris  (B.) 

6.2 

h       m       s 
12    14   23.100 

B 
+    0.2459 

0                   1                   H 

+  88  15  15.20 

-  19949 

J)  Virginis 

4.0 

12    14   47.392 

3.0689 

-   0     6  39.81 

20.032 

a*  Crucis 

0.9 

12    21       1.952 

3.3016 

--62  32  41.47 

20.002   i 

^Corvi  .... 

3.1 

12    24   41.358 

3.0994 

-IS  57  31.22 

20.079 

fi  Canum  Venaticorum  . 

44 

13    28   59.759 

2.8593 

+  41  54    3.06 

19.606 

^  Corvi  .... 

2.8 

12    29      7.951 

+    3.1430 

-  22  50  37.41 

-  19946 

K  Draconis 

3.8 

12    29    13.046 

a.5856 

+  70  20  22.03 

19.874 

X  Virginis  {mean)    . 

2.9 

12    36   35-617 

3.0391 

-   0  54    3.36 

19.789 

31  Comae  Berenices 

5.1 

12    46   49.689 

2.9254 

+  28     5     5.50 

19.654 

32'  Camelopardalis  (H.)   . 

52 

12   48    23.178 

0.4082 

+  83  57  23.39 

19.585 

a  Canum  Venaticorum  . 

3.2 

12    51    21.060 

+   2.8X28 

+  38  51  30.29 

-19.497 

d  Muscae 

3.8 

12    55    23.260 

4.0524 

-71     0  34.28 

19.502 

«  Virginis 

3.1 

12   57    11.943 

a.9865 

+  11  29  4776 

19.412 

0  Virginis 

4.6 

13      4  46.289 

3.1020 

-   5    0  18.50 

19.292 

20  Canum  Venaticorum  . 

47 

13    13      3608 

2.0970 

+  41    5  56.79 

19.022 

a  Virginis  (Spica)   . 

I.I 

13  19  55-433 

+  3.1553 

- 10  38  21.60 

-  18.872 

«  Octantis 

5-4 

13  24  42.080 

8.8373 

-85  16  24.70 

18.7x6 

C  Virginis 

3.6 

13  29  35.815 

3.0536 

-   0    5    4.61 

18.495 

B.  A.  C.  4536 

5.0 

13  30  19.975 

2.6832 

+  37  41  41.05 

rt.314 

m  Virginis 

5.4 

13  36  21.743 

3.1436 

-   8  II  54.25 

18.267 

ij  Ursae  Majoris 

19 

13  43  36.075' 

+  2.3694 

+  49  48  44-29 

-  18.056 

Tj  Bootis 

2.8 

13  49  55.403 

2.8568 

+ 18  53  56.20 

X8.148 

9  Apodis  (f <jr.) 

50 

13  55  34.452 

5.6950 

-76  18  50.55 

17.580 

fi  Centauri 

0.7 

13  56  45.828 

4.1930 

-59  53  25.89 

17.534 

n  Hydrae 

3.6 

14    0  40.510 

3-4060 

-26  12    2.46 

17.479 

a  Draconis      . 

3.7 

14     I  40.944 

+  Z.6236 

+  64  51  13-52 

-17.276 

d  Bootis 

4.8 

14    5  50.407 

2.7402 

+  25  33  5501 

17.178 

X  Virginis 

42 

14    7  33.623 

+  3.1950 

-   9  48  29.82 

Z6.888 

4  Ursae  Minoris 

49 

14    9  14.003 

—  0.3040 

+  78     I     2.50 

Z6.918 

d  Octantis 

5.0 

14  10  51.970 

+  9.0956 

-83  12  35.46 

Z6.882 

a  Bootis  (Arcturus) 

0.2 

14  II     6.000 

+  2.735X 

+ 19  42  10.66 

-  18.858 

X  Bootis 

4-3 

14  12  34.987 

2.2838 

+  46  32  5077 

x6.«34 

X  Virginis 

47 

14  13  41.834 

3*2387 

- 12  54  38.99 

16.710 

0  Bootis 

41 

14  21  47.592 

2.0435 

+  52  18  46.45 

16.736 

p  Bootis 

3.6 

14  27  31.236 

+  2.5867 

+  30  48  37.06 

15.922 

5  Ursae  Minoris 

4-5 

14  27  43.874 

-  0.1802 

+  76    8  26.17 

—  16.004 

a' Centauri 

0.2 

14  32  48.204 

+  4.0437 

-60  25  21.77 

15.025 

33  Bootis 

5.3 

14  35    6.987 

2.2345 

+  44  50    9.63 

15.672 

a  Apodis 

41 

14  35  25.483 

7.2310 

-78  37  ia.6o 

15.632 

€  Bootis 

2.6 

14  40  37.190 

2.6202 

+  27  29  44.52 

15.313 

a*  Librae  .... 

2.9 

14  45  20.691 

+  3.3II4 

- 15  37  34-49 

-  15.128 

fi  Ursae  Minoris      . 

2.2 

14  50  59.649 

-  0.2196 

+  74  33  51.05 

14.719 

fi  Bootis 

37 

14  58  10.762 

+  2.2600 

+  4047     5.67 

14.327 

y  Scorpii 

3.4 

14  58  12.955 

3.5018 

-24  53  20.04 

14.332 

d  Bootis 

35 

15  II  28.279 

2.4I9I 

+  33  41  15.93 

13.575 

fi  Librae  .... 

2.9 

15  II  37.484 

+  3.2230 

-   9    0  50.38 

-  13.462 

p  Octantis 

57 

15  20  11.490 

13.1265 

-84    7  55.02 

12.794 

/a*  Bootis 

4.5 

15  20  42.769 

•f  2.2661 

+  37  43  4^.00 

-  W.757 

i 
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MEAN  PLACES  FOR  1900.0.     (January  0^.099, 

Washington.) 

Name  of  St&r. 

Maeni- 
tuae. 

Right  Ascension. 

Annual 
Variation. 

Declination. 

Annual       1 
Variation. 

7^  Ursae  Minoris 

32 

h     m        8 
15    20   53.105 

8 
-    0.1269 

0       f         » 
+  72    II    23.33 

-  12.813 

^  Coronae  Borealis 

39 

15    23    42.370 

-^  2-4735 

+  29    27       1. 16 

12.558 

a  Coronae  Borealis 

2.3 

15    30    27.224 

2.5391. 

+  27      3.     4.00 

X2.272 

a  Serpentis     . 

2.7 

15    39   20.507 

2.9521 

+   6  44  24.53 

11.503 

e  Serpentis     . 

37 

15  45  49-830 

+  2.9874 

+   4  46  43.45 

11.007 

C  Ursae  Minoris 

4.6 

IS  47  37.377 

-  2.2336 

+  78     6     7.90 

—  10.950 

c  Coronae  Borealis . 

+•5 

15  53  26.813 

+  2.4818 

+  27  10     2.36 

10.583 

d  Scorpii 

2.6 

15  54  25.130 

3.5399 

-22  20  13.71 

XO.478 

^iScorpii 

2.9 

15  59  37.236 

3.4814 

-19  31.54.28 

10.080 

^^Apodis 

4-9 

16     5  23.578 

8.8027 

-78  26  37.69 

9.667 

^  Herculis 

4-2 

16     5  37.142 

+   1.8890 

+  45  11  49.26 

-     9-558 

Groombridge  2320 

5-5 

16    6     2.918 

0.1469 

+  68     4  24.62 

9.510 

^  Ophiuchi     . 

2.8 

16    9     6.260 

3.1402 

-     3    26    I2.8l 

9.470 

4f  Coronae  Borealis . 

53 

16  10  56.013 

2.2453 

+  34    6  43.32 

9-255 

T  Herculis 

3-9 

16  16  44.108 

1.8024 

+  46  33     5.02 

8.701 

r  Apodis 

4.0 

16  18     6.301 

+  9.0565 

-78  40  21.19 

-     8.707 

yi  Ursae  Minoris 

50 

16  20  25.304 

.-  1.8075 

■^75  59    9.05 

8.185 

ii  Draconis 

2.8 

16  22  38.175 

+  0.8050 

+  61  44  25.78 

8.205 

a  Scorpii  (Antares) 

1.2 

16  23  16.479 

3.6719 

-26  12  36.39 

8^240 

/9  Herculis 

2.8 

i6  25  55.219 

+  2.5769 

+  21  42  26.42 

8.025 

A  Draconis 

50 

16  28  10.574 

-   0.1358 

+  68  59     4.17 

-     7.783 

C  Ophiuchi     . 

2.8 

16  31  39.090 

+  3.2995. 

-  10  21  52.55 

7.516 

a  Trianguli  Australis      . 

2.2 

16  38     4-345 

6.3098 

-68  50  38.71 

7.061 

H  Herculis 

37 

16  39  28.040 

2.0552 

+  39    6  44.24 

6.993 

K  Ophiuchi 

3-4 

16  52  56.070 

+  2.8376 

+  .9  31  49.32 

5-794 

c  Ursae  Minoris 

4-5 

16  56  12.222 

-  6.3055 

+  82  12     7.68 

-    5-509 

d  Herculis 

53 

16  57  54.815 

+  2.21 16 

+  33  42  46.38 

5-373 

yi  Ophiuchi 

3-5 

17     4  38.521 

3.4364 

-  15  36    3.99 

4.704 

a\  Herculis  (var,)     . 

32 

17  10     5.248 

2.7349 

+ 14  30  15.03 

4.302 

It  Herculis      .         .         . 

34 

17  "  33-816 

2.0879 

+  36  55  18.21 

4.206 

e  Ophiuchi     . 

33 

17  15  52.039 

+  3.6806 

-24  53  59.07 

-    3-872 

b  Ophiuchi  {var.)  . 

4-4 

17  20  15.721 

3.6598 

-24     <    0.31 
-60  36     1.99 

3.596 

d  Arae      .... 

3-8 

17  22     4.168 

5.4020 

3.422 

/9  Draconis     . 

3.0 

17  28  10.376 

1.3535 

+  52  22  31.20 

a.766 

a  Ophiuchi     . 

2.2 

17  30  X7.537 

2.7833 

+  12  37  57.60 

2.826 

e  Herculis 

4.0 

17  36  38.540 

■f   Z.6930 

+  46     3  34.07 
+  68  48  15.03 

-    2.037 

m  Draconis 

4-9 

17  37  32.173 

-  0.3558 

1.644 

fi  Herculis 

3-5 

17  42  32.677 

+  2.3465 

+  27  46  44.59 

2.274 

0^  Draconis      . 

4.8 

17  43  42.942 

-   1.0772 

+  72  II  52.66 

X.691 

B  Herculis 

39 

17  52  49.412 

+  2.0568 

+.37  15  49.10 

0.623 

y  Draconis      , 

2-5 

17  54  17.048 

+   1.3920 

+  51  30     1.97 

-    0.524 

T^Sagittarii     . 

2.9 

17  59  23.001 

3.8517 

-30  25  32.62 

-    0.250 

0  Herculis 

3-9 

18     3  38.491 

+  2.3391 

+  28  44  55.01 

+    a  320 

d  Ursae  Minoris 

4-4 

18     4  32.720 

-19.4878 

+  86  36  47.71 

0,446 

/i^Sagittarii     . 

4-1 

18     7  46.965 

+  3.5869 

-21     5     6.14 

0.679 

19  Serpentis     .         . 

3  5 

18  x6    8.X02 

+  3.X025 

-.  2  55  28.73 

+    0.730 

k  Sagittarii     . 

2.9 

18  21  47.964 

+  3.7029 

-25  28  37.38 

1.706 

/  Draconis 

3.8 

18  22  51.678 

-   1.0773 

+  72  41  22.04 

+    1.622 
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MEAN  PLACES  FOR  1900.0.     (January  0^.099, 

Washington.) 

Name  of  Star. 

Maeni- 
tude. 

Right  Ascenaion. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

h      m        8 

8 

e         t          It 

rr 

I  Aquilae 

4.0 

18    29   45.921 

-f     3.2646 

-   8  18  50.51 

-»-       2.281 

C  Pavonis       ... 

4.2 

18    31    21.034 

7.0266 

-71  30  49.24 

2.574 

a  Lyrae  ( Vega) 

0.2 

18  33  33-162 

2.0312 

+  38  41  25.71 

3.204 

^  Lyrae  {var.) 

3.6 

18  46  23.270 

2.2145 

+  33  14  47.23 

4.025 

<T  Sagittarii     . 

2.3 

18  49     3.867 

+    3-7209 

-26  25  15.55 

4.184 

50  Draconis     . 

5-6 

18  49  36.162 

-     X.912O 

+  75  18  57.46 

+    4-357 

r  Lyrae  .... 

33 

18  55  12.160 

+    2.2433 

+  33  33    8.08 

4.777 

<r  Octantis 

5.6 

18  59  43.260 

ZO2.4277 

-89  15  16.41 

5.161 

C  Aquilae 

31 

19     0  48.831 

2.756S 

+  13  42  52.88 

5.158 

i  Lyrae   .... 

5.2 

19     3  44.020 

2. 141 1 

+  35  56  3538 

5.484 

d  Sagittarii     . 

50 

19  II  47.065 

+  3-5"9 

-19    7  51.30 

+    6.160 

d  Draconis 

31 

19  12  32.009 

0.025& 

+  67  29    8.29 

6.327 

6  Lyrae   .... 

44 

19  12  53.810 

+  2.0805 

+  37  57  20.09 

6.276 

T  Draconis 

4-5 

19  17  28.776 

-  1.1268 

+  73  10  11.70 

6.759 

d  Aquilae 

3-5 

19  20  27.393 

+  3.0252 

+   2  54  5504 

6.975 

X  Ursae  Minoris 

6.5 

19  22  29.610 

-67.8223 

+  88  59'  15.81 

+    7.070 

P  Cygni  .... 

3.1 

19  26  41.304 

+  2.4187 

+  27  44  58.25 

7.394 

K  Aquilae 

50 

19  31  30.743 

3.2295 

-   7  14  59.28 

7.795 

P  Sagittae 

4-5 

19  36  33448 

2.6939 

+  17  14  39.33 

8.167 

Y  Aquilae 

2.8 

19  41  30.333 

2.8521 

+  10  22    9.95 

8.588 

^  Cygni  .... 

2.9 

19  41  51.005 

+  1.8760 

+  44  53  "62 

+    8.663 

a  Aquilae  {A Hair)    . 

0.9 

19  45  54.261 

+  2.9274 

+   8  36  14.68 

9.315 

e  Draconis 

3-9 

19  48  30.891 

—  o.z8io 

+  70    0  47.58 

9.168 

e  Pavonis 

41 

19  49     1.750 

+  7.0121 

-73  10  27.01 

9.061 

P  Aquilae 

3.9 

19  50  24.078 

2.9470 

+    69  24.82 

8.807 

r  Sagittae 

3-6 

19  54  18.588 

+  a.6673 

+  19  13  13.53 

+    9.615 

c  Sagittarii     . 

4-5 

19  56  30609 

3.6950 

-27  59  16.43 

9.771 

r  Aquilae 

5.7 

19  59  15-310 

2.9311 

+   6  59  44.90 

9.996 

6  Aquilae 

3.3 

20     6     8.735 

3.0966 

-    I     7    536 

10.491 

31  Cygni  .... 

39 

20  10  28.999 

+  Z.8900 

+  46  26  16.58 

10.812 

K  Cephei  (/r.) 

44 

20  12  15.754 

-  1.940a 

+  77  24  37.16 

+  10.963 

a»Capricomi  . 

37 

20  12  30.419 

+  3.3317 

-12   51    17.01 

10.977 

a  Pavonis 

2.1 

20  17  44.281 

4.7731 

-57    3  19.83 

11.243 

Y  Cygni  .... 

2.3 

20  18  38.355 

2.1524 

+  39  56  11.28 

11.401 

TT  Capricorni  . 

5.1 

20  21  35.884 

3.4380 

-18  32  22.24 

11.610 

e  Delphini 

4.0 

20  28  26.147 

+  2.8666 

+ 10  57  47-74 

+  12.070 

Groombridge  3241 

6.5 

20  30  26.505 

-  0.2284 

+  72  II  34-37 

12.216 

a  Delphini 

3.9 

20  34  59.612 

■f  2.7868 

+ 15  33  33-57 

ia.564 

p  Pavonis 

34 

20  35  57-oi8 

5.4607 

-66  33  45.14 

12.610 

a  Cygni 

14 

20  38     1.361 

2.0444 

+44  55  22.31 

12.750 

fp  Capricorni  . 

+  1 

20  40  10.570 

+  3.5591 

-25  37  48.50 

•^  12.750 

c  Cygni  . 

2.6 

20  42     9.905 

2.4270 

+  33  35  44-04 

13.356 

/i  Aquarii 

4.8 

20  47  15.655 

+  3.2390 

-    9  21  31.24 

13-327 

12  Year  Catalogue,  1879  . 

5-3 

20  52     8.052 

-  2.5806 

+  80  10  38.61 

13-655 

V  Cygni  .... 

41 

20  53  26.689 

+  2.2350 

+  40  46  55.15 

13.746 

61*  Cygni  .... 

54 

21     2  24.821 

+  2.6846 

+  38  15  27.05 

+  17.568 

C  Cygni  .... 

3.3 

21     8  40.795 

2.55x5 

+  29  48  59.78 

14.641 

T  Cygni  .... 

3.8 

21  10  47.943 

+  2.3934 

+  37  37    6.35 

+  15.261 
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MEAN  PLACES  FOR  1900.0.     (January  0^.099, 

Washington.) 

Name  of  Star. 

tDd& 

Right  AscensioQ. 

Annual 
Variation. 

Declination. 

Annual 
Variation. 

a  Cephei         .         . 

2.6 

h      m        s 
21    16    11.624 

8 
+     I.4361 

+  62     9  42.51 

+  15.190 

I  Pegasi 

4-3 

21    17    27.707 

2.7738 

+  19   22    35.62 

15.277 

C  Capricorni 

3-8 

21    20   57.560 

3.4328 

-22   50   40.17 

15.430 

fi  Aquarii 

a.g 

21    26    17.716 

3.Z61O 

-    6    0  40.32 

15.694 

/9  Cephei  (/r.) 

3-4 

21    27   22.331 

0.7913 

+  70      7    18.06 

15.769 

f  Aquarii 

4.8 

21    32    25.754 

+    3.1969 

-   8  18    9.84 

+  16.009 

74  Cygni  . 

SO 

21    32    56.441 

2.4022 

+  39  57  51.05 

16.068 

A^  Octantis 

5-4 

21  35  36.580 

9.7084 

-83  10  43.53 

Z6.182 

€  Pegasi 

2-4 

21    39    16.468 

2.9462 

+   9  24  59.10 

16.384 

11  Cephei 

4.8 

21    40    27.479 

0.8931 

+  70  51     3.27 

16.537 

v^  Cygni  . 

4-5 

21    43      5.900 

+    2.2131 

+  48  50  48.43 

+  16.575 

fi  Capricorni 

52 

21    47    50.687 

3.2747 

- 14     I  21.49 

16.806 

1 6  Pegasi 

51 

21    48    30.705 

2.7276 

+  25  27  16.58 

16.843 

79  Draconis 

6.6 

21    51    36.974 

0.7260 

+  73  13  44.95 

'     16.998 

a  Aquarii 

30 

22      0   38.896 

3.0826 

-   0  48  20.51 

X7.387 

0  Gruis  . 

19 

22      I    55.933 

+    3.8005 

-47  26  43.41 

+  17.270 

^  Pegasi 

4-3 

22      5    32.742 

2.6614 

+  32  41  14.74 

17.580 

0  Aquarii 

4-4 

22    II    33.444 

3.1683 

-   8  16  52.46 

17.826 

u  Octantis 

6.3 

22    12    34.970 

12.8352 

-86  28  33.80 

17.955 

y  Aquarii 

4.0 

22    16   29.496 

3.0997 

-    I  53  28.38 

18.052 

«  Aquarii 

4.6 

22    20    10.204 

+    3.0642 

+   0  52  11.48 

+  18.174 

<r  Aquarii 

49 

22    25    21.371 

3.1785 

-  II  II  22.86 

18.335 

a  Lacertae 

39 

22   27    10.262 

2.4655 

+  4946     5-79 

18.438 

7)  Aquarii 

4-2 

22    30    13.086 

3.0836 

-   0  37  58.61 

18.475 

226  Cephei  (B.) , 

5-7 

22    30    31.089 

1.0700 

+  75  42  39.79 

18.538 

10  Lacertae 

50 

22    34   46.407 

+  2.6868 

+  38  31  46.93 

+  18.665 

^  Octantis 

4-4 

22    35    50.470 

6.4104 

-81  54  20.96 

18.717 

C  Pegasi 

35 

22   36    28.474 

2.9910 

+ 10  18  33.28 

18.716 

X  Pegasi 

41 

22   41    42.814 

2.8857 

+  23     2  21.63 

18.880 

t  Cephei 

3-6 

22   46      7.157 

2.1246 

+  65  40  27.75 

18.888 

X  Aquarii 

3-8 

22   47    23.880 

+  3.1319 

-   8     6  42.33 

+  19.084 

a  Pis.  Aust.  (Fomalhaut), 

A         J                        J 

1-3 

22    52      7.570 

3.3241 

-  30    9     8.22 

19.00Z 

0  Andromedae 

3-8 

22  57  19.110 

2.7518 

+  41  47  18.59 

19.292 

a  Pegasi  (Markab) . 

2-5 

22    59   46.741 

2.9855 

+  14  40     1.83 

19.320 

^  Aquarii 

43 

23      9      8.625 

3.1079 

-   6  35  17.34 

19.360 

0  Cephei 
T  Pegasi 

H 

23    14    31.037 

+  2.4455 

+  67  33  51.57 

+  19.671 

4.6 

23    15    41.180 

2.9641 

+  23  II  34.50 

19.661 

0  Piscium 

4-3 

23    22    53.707 

3.0416 

+   5  49  47.01 

19.744 

X  Andromedae 

3.8 

23    32    40.081 

2.9239 

+  45  54  58.92 

19.484 

t  Piscium 

4-3 

23  34  48.394 

3.0839 

+   55     3.39 

19.490 

Y  Cephei         ,        .     . 
/'Aquarii         .        .     . 
8  Sculptoris    .        .    . 
Y^  Octantis       .        .     . 

3-5 

23  35  14.485 

+  2.4274. 

+  77    4  27.30 

+  20.087 

^l 

23  39     0.942 

3.x  160 

- 18  49  55.25 

19-957 

4.6 

23  43  43.052 

3.1302 

-28  41     0.59 

19.864 

52 

23  46  14.500 

3.6599 

-82  34  28.71 

19.996 

Groombridge  4163  . 

6.6 

23  49  57.604 

2.8661 

+  73  51  13.82 

20.023 

0*  Piscium 

42 

23  54  10.551 

+  3.0788 

+   6  18  35.06 

+  19.933 

310 


JANUARY,  1900. 


CIRCUMPOLAR 

STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursse  Minoris. 
(Polaris.) 

51  Ceph 

ei  (Hbv.) 

rfUrsae  Minoris. 

A  Ursae  Minoris. 

Mean 

Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. , 

Right 
Ascen- 
sion. 

Declina- 

tion 
North, 

Right 
Ascen- 
sion. 

Declina- 
tion 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 

Declina- 

tion 
North, 

Jan. 

h      m 
I    22 

+8846 

Jan. 

h      m 

6  54 

+8712 

Jan. 

h      m 

18  4 

+86  36 

Jan. 

h      m 
19    20 

+8859 

0.3 

s 
61.14 

n 
52.3 

0.5 

8 

2X.44 

X5.2 

0.9 

s 
3.18 

.46.9 

x.o. 

s 
52.95 

24.1 

1.3 

60.  x8 

52.4 

X.5 

ax.62 

X5.6 

X.9 

3.X6 

.46.5 

2.0. 

52.39 

23.7 

2.3 

59.16 

52.6 

2.5 

2X.77 

X5.9 

2.9 

3.X4 

.46.1 

3.0. 

51.B8 

23.4 

3-3 

58.10 

52.7 

3.3 

21.88 

x6.2 

3.9 

3.X6 

45.8 

4.0 

51.46 

23.1 

4-3 

57*02 

52.9 

4.3 

2X.98 

16.6 

4.9 

3.2X 

"45-4 

5.0' 

51.15 

22*7 

5.3 

55»95 

52.9 

5.5 

22.05 

X6.9 

5.9 

3.27 

45.1 

6.0' 

50.90 

22.4 

6.3 

54-9X 

53.0 

6.5 

22.09 

X7.3 

6.9 

3.33 

'44.7 

7.0 

50.72 

22.0 

7.3 

53.91 

53.0 

7.5 

22.X0 

X7.6 

7.9 

3.42 

'44.4 

8.0  • 

50.57 

2X.7 

8.3 

52.96 

53.x 

8.5 

22.X2 

.17.9 

8.9 

3.50 

.44.x 

9.0. 

50.45 

2X.4 

9-3 

52.07 

53.x 

9.5 

22.13 

Z8.2 

9.9 

3.57 

.43.8 

XO.O. 

30.30 

21. 1 

zo.a 

5Z.2I 

53.2 

10.5 

22.17 

X8.4 

Z0.9 

3.63 

.43.5 

xx.o 

50.13 

20.8 

X1.2 

50.34 

53.2 

XX.5 

22.2X 

X8.7 

XI.9 

3.69 

43.2 

X2.0 

49.92 

20.6 

Z2.2 

49-47 

53.3 

X2.5 

22.25 

19. 0 

X2.9 

3.73 

42.9 

X3.0 

49.69 

20.3 

13.2 

48.57 

53.3 

X3.5 

22.30 

19.3 

13.9 

3.80 

42.6 

X3.9 

49.43 

aao 

14.2 

47.60 

33.4 

X4.5 

22.37 

X9.6 

X4.9 

3.86 

42.3 

14.9 

49.22 

X9.6 

15.2 

46.57 

53.5 

X5.5 

22.38 

X9.9 

X5.9 

3.96 

'42.0 

X5.9 

49.06 

X9.3 

16.2 

45-49 

53.? 

16.5 

22.39 

20.3 

X6.9 

4.07 

4X.6 

X6.9 

48.97 

18.9 

17.3 

44.39 

53.5 

17.5 

22.36 

20.6 

X7.9 

4.21 

4X.2 

17.9 

48.95 

z8.6 

18.3 

43.26 

53.5 

X8.5 

22.32 

2X.O 

18.9 

4.37 

.40-9 

Z8.9 

49.05 

18.2 

19.2 

42.15 

53.5 

X9.5 

22.23 

ax.3 

X9.9 

4.55 

.  40.6 

X9.9 

49.21 

X7.9 

20.2 

41.09 

53.5 

20.4 

22.X3 

2X.7 

20.9 

4-74 

40-3 

20.9 

49.42 

X7.5 

21.2 

40.07 

53.4 

21.4 

22.01 

22.0 

21.9 

4.92 

'^  40.0 

2X.9 

49.66 

17.2 

22.2 

39.13 

53.5 

22.4 

21.88 

22.2 

22.9 

5.X0 

39.7  * 

22.9 

49.90 

X6.9 

23.2 

38.22 

53.3 

23-4 

2X.78 

22.5 

23.9 

5.27 

39.5 

23.9 

50.09 

x6.6 

24.2 

37.36 

53.2 

24.4 

21.67 

22.8 

24.9 

5.43 

'  39-2  * 

24.9 

50.26 

X6.4 

25.2 

36.51 

53.2 

25.4 

2X.59 

23.0 

25.9 

5.58 

.  390 

259 

50.37 

x6.i 

26.2 

33.63 

53.2 

26.V 

21.53 

23.3 

26.9 

5.71 

.  38.7 

26.9 

50»46 

X5.8 

27.2 

34-74 

53.x 

27.4 

2X.45 

23.6 

27.9 

5.85 

.  38.4 

27.9 

50.54 

X5.5 

28.2 

33.79 

53.x 

28.4 

21.38 

23.9 

28.9 

6.0X 

!  38.1 

28.9 

50,64 

X5.2 

29.2 

32.77 

53.1 

29.4 

21.29 

24.2 

29.9 

6.17 

37.8 

29.9 

50.80 

14.8 

30.2 

31.72 

53.x 

30.4 

21. x8 

24.6 

30.9 

6.38 

37.5 

30.9 

51-03 

X4-5 

31.2 

30.65 

53-0 

3X.4 

2X.05 

24.9 

31.9 

6.6x 

37.2 

31.9 

51.34 

14. 1 

32.2 

29.58 

52.9 

32.4 

20.88 

25.2 

32.9 

6.84 

36.9 

32.9 

51.75 

X3.8 
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CIRCUMPOLAR 

STARS, 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 

a  Urase  Minoris. 
(Po/arisA 

5xCoph 

61  (HBV.) 

<rUrse  Minoris. 

X  Ursae  Minoris. 

Meui 
Solur 
Date. 

v* 

/ 

Mean 
Solar 

Mean 
Solar 
Date. 

Mean 

Solar 

Right 

Ascea- 

sion. 

DecUna- 

tion 
North, 

Data. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Feb. 

h      m 
I    22 

+8846 

Feb. 

h      m 

6  54 

•       * 

+87  la 

Feb. 

h      m 
18      4 

+86  36 

Feb. 

h      m 
19   20 

+8859 

1.2 

t 
29.58 

52.9 

X-4 

s 
2a88 

m 
25.2 

Z.9 

6.84 

If 
36.9 

1.9 

8 
51.75 

m 
Z3.8 

2.2 

28.56 

52.8 

2.4 

20.68 

25-5 

2.9 

7.ZO 

36.6 

2*9 

52.22 

135 

32 

27.58 

52.7 

3.4 

20.46 

25.8 

3.9 

7.36 

36.4 

3.9 

52.73 

13.2 

4.2 

26.65 

52.5 

4-4 

2a25 

26.Z 

4.9 

7.63 

36.2 

4-9 

53.26 

Z2.9 

5-2 

25.78 

52.4 

5-4 

2o.ex 

2«.3 

5-9 

7.87 

359 

5.9 

53.79 

Z2.6 

6.2 

24.96 

52.2 

6.4 

X9.79 

96.6 

6-9 

8.Z2 

35.7 

6.9 

54.3X 

12.3 

7-a 

24.  z8 

52.x 

7-4 

X9.59 

26.8 

7-9 

8.36 

35.5 

7.9 

54.76 

Z2.Z 

8.2 

23.40 

S2.0 

8.4 

X9.4X 

27.0 

8.9 

8.58 

35.3 

8,9 

55.20 

ZZ.8 

9.2 

22.57 

5X.9 

9^ 

19. 20 

27.3 

9.9 

8.80 

35.x 

9.9 

55.61 

ZZ.6 

X0.2 

21.74 

5X.8 

X0.4 

X9^2 

«7.5 

Z0.9 

9.04 

34-9 

X0.9 

56.03 

ZZ.3 

1 1.2 

20.85 

51.7 

XX.4 

X8.83 

27.8 

Z1.9 

9.28 

34.6 

11.9 

56.51 

zz.o 

12.2 

19.9X 

51.6 

X2.4 

z8.6i 

28.Z 

Z2.9 

9.54 

34.4 

Z2.9 

57.04 

Z0.7 

I3.a 

18.94 

5X-4 

X3-4 

18.37 

28.4 

Z3.9 

9-83 

34.x 

XS*9 

57.63 

10.4 

X4.2 

X7.95 

51.2 

X4.4 

18.  zz 

28.6 

Z4.9 

ZO.Z5 

33.9 

14.9 

58.32 

10.  z 

I5.X 

X7.00 

51.1 

X5.4 

X7.80 

28.9 

15.9 

ZO.49 

33.7 

X5.9 

59.09 

9.8 

X6.Z 

X6.09 

50.8 

X6.4 

X7.49 

29.2 

Z6.8 

ia82 

33.5 

X6.9 

59.93 

9.5 

17.1 

X5.23 

50.6 

X7.4 

I7-X5 

29.4 

Z7.8 

iz.z6 

33.3 

X7.9 

60.79 

9.2 

z8.z 

X4-44 

50.4 

X8.4 

Z6.80 

29.6 

z8.8 

ZZ.5Z 

33.x 

Z8.9 

6Z.64 

9.0 

19.x 

X3-7a 

5a2 

X9.4 

X6.48 

29.8 

19.8 

ZZ.83 

33-0 

X9.9 

62.47 

8.8 

2ax 

X3.03 

50.0 

20^ 

X6.Z5 

30.0 

20.8 

12.13 

32.8 

20.9 

63.27 

8.6 

2Z.X 

12.40 

49.8 

2X.4 

X5-84 

30.2 

21.8 

X2.43 

32.7 

2Z.9 

64.00 

8.4 

22.x 

XX.78 

49.6 

22.4 

X5.57 

30.4 

22.8 

Z2.70 

32.6 

22.9 

64.70 

8.2 

2S.X 

ZX.X2 

49.4 

23.4 

Z5.30 

30.5 

23.8 

Z2.98 

32.4 

23.9 

65-37 

7.9 

24.x 

XO.43 

49.2 

24.3 

Z5.02 

30.7 

24.8 

Z3.26 

32.3 

24.9 

66.04 

7.7 

25.x 

9.69 

49.0 

a5.3 

X4.75 

30.9 

25.8 

13.56 

32.  z 

25*9 

66.76 

7.5 

26.x 

8.9X 

48.8 

26.3 

M.44 

3Z.2 

26.8 

13.87 

3X.9 

26.9 

67.52 

7.2 

27.1 

8.13 

48.6 

27.3 

14.XX 

31.4 

27.8 

Z4.2Z 

3X.7 

27.9 

68.36 

7.0 

28.x 

7-34 

48.4 

28.3 

X3-77 

31.6 

28.8 

14.57 

3X.6 

28.9 

69.28 

6.7 

29.x 

6.57 

48.2 

29.3 

13.40 

3X.8 

29.8 

X4.93 

.    SX.4 

29.9 

70.28 

6.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursae  Minoris. 
(Foiaris.^ 

5iCcph 

ei  (Hev.) 

6  Ursae  Minoria. 

A  Ursae  Minoris.     ; 

Mean 
Solmr 
Dat«. 

\ 

f 

Mean 

Solar 
Date. 

Mean 

Solar 
Date. 

Mean 
Solar 
Date. 

' 

Right 

Ascen- 

•ion. 

Declina- 

don 
North, 

Right 

Aacen- 

•ion. 

Declina- 
tion 

N<mk, 

Right 

Aacen- 

aion. 

Declina- 
tion 
North, 

Right 

Aacen- 

•ioa 

1 
Dedina-    1 

tion 
North, 

Mar. 

h      m 
I    21 

+8846 

Mar. 

h      m 

6  54 

• 

+87 12 

Mar. 

h      m 

18  4 

+8636 

Mar 

h      m 
19   21 

+8859 

I.I 

66.57 

48.2 

1-3 

■ 
13.40 

m 
31.8 

1.8 

a 
14.93 

1* 
31.4 

1.9 

8 
10.28 

m 
6.5 

2.1 

65.87 

47.9 

2.3 

12.99 

32.0 

2.8 

15.30 

31.3 

2.9 

11.32 

6.2 

3.1 

65.22 

47.6 

3.3 

12.59 

32.2 

3.8 

15.68 

31.2 

3.9 

12.39 

6.0 

4.1 

64.66 

47.3 

4.3 

12.19 

32.3 

4.8 

16.04 

31.2 

4.9 

13.45 

5.9 

^i 

64.16 

47.0 

5.3 

1X.79 

32.5 

5.8 

16.40 

31.I 

5.9 

14.48 

5.7 

6.1 

63.70 

46.8 

6.3 

11.40 

32.6 

6.8 

16.74 

31.I 

6.9 

15.46 

5.6 

7.1 

63.27 

46.5 

7-3 

11.05 

32.7 

7.8 

17.06 

31.0 

7.9 

16.40 

5.4 

8.1 

62.82 

46.3 

8.3 

10.70 

32.8 

8.8 

17.37 

31.0 

8.9 

17.31 

5.3 

9.1 

62.37 

46.0 

9.3 

10.34 

32.9 

9.8 

17.68 

30.9 

9.8 

18.20 

5.1 

ZO.I 

61.87 

45.8 

10.3 

10.01 

33.0 

10.8 

18.02 

30.8 

10.8 

19. 1 1 

5.0 

II. I 

61.32 

45.6 

11.3 

9.65 

33.2 

11.8 

18.35 

30.7 

11.8 

20.08 

4.8 

12*1 

60.74 

45.3 

12.3 

9.27 

33.3 

12.8 

18.72 

30.6 

12.8 

21.10 

4.6 

I3.I 

60.17 

45.0 

13.3 

8.87 

33.5 

13.8 

19.1a 

30.5 

13.8 

22.20 

4.4 

14.1 

59.58  . 

44-7 

14.3 

8.43 

33.6 

14.8 

19.50 

30.5 

14.8 

23.37 

4.2 

15.1 

59.04 

44.4 

15.3 

7.98 

33.8 

15.8 

19.92 

30.4 

15.8 

24.59 

4.1 

16. 1 

58.58 

44.1 

16.3 

7.51 

33.9 

16.3 

20.33 

30.4 

16.8 

25.85 

4.0 

I7.I 

58.18 

43.8 

17.3 

7.05 

33.9 

17.8 

20.72 

30.4 

17.8 

27.11 

3.8 

I8.I 

57.86 

43.4 

18.3 

6.59 

34.0 

18.8 

21.12 

30.4 

18.8 

28.35 

3.7 

19. 1 

57.59 

43.1 

19.3 

6.14 

34.0 

19.8 

21.49 

30.5 

19.8 

29.54 

3.7 

20.1 

57-39 

42.8 

20.3 

5.70  : 

34.1 

20.8 

21.84 

30.5 

20.8 

30.67 

3.6 

21.1 

57.20 

42.5 

21.3 

5.30 

34.1 

21.8 

22.17 

30.6 

21.8 

31.74 

3.6 

22.0 

56.99 

42.2 

22.3 

4.93 

34.1 

22.7 

22.49 

30.6 

22.8 

32.76 

3.5 

23.0 

56.77 

41.9 

23.3 

4.55 

34.2 

23.7 

22.82 

30.6 

23.8 

33.75 

3.4 

24.0 

56.52 

41.7 

24.3 

4.19 

34.2 

24.7 

23.14 

30.6 

24.8 

34-79 

3.3 

25.0 

56.22 

41.4 

25.3 

3.8i 

34.3 

25.7 

23.48 

30.6 

a5-3 

35.84 

3.2 

26.0 

55.90 

41.1 

26.3 

3r42 

34-4 

26.7 

23.83 

30.6 

26.8 

36.94 

3.1 

27.0 

55.56 

40.8 

27.3 

2.99 

34.4 

27.7 

24.20 

30.6 

27.3 

38.12 

3-0 

28.0 

55.28 

40.5 

28.3 

2:55 

34.5 

28.7 

24.60 

30.6 

28.8 

39.36 

.2.9 

29.0 

55.04 

40.2 

29.3 

2.08^ 

34.5 

29.7 

24.99 

30.7 

29.8 

40.65 

2.8 

30.0 

54.84 

39.8 

30.3 

,  1.62 

34-5 

30.7 

2537 

30.8 

30.8 

41.98 

2.8 

31.0 

54-75 

39-5 

31.3 

1.15 

34.5 

31.7 

25.75 

30.9 

31.8 

43-25 

2.8 

32.0 

54.71 

39-2 

32.2 

0.69 

34.5 

32.7 

26.11 

31.0 

32.8 

44.53 

2.8 
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CIRCUMPOLAR 

STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 

a  Ursae  Minoris. 

51  Ceph 

ei  (Hbv.) 

dUrsaeMinorifl. 

X  Ursae  Minoris. 

Mean 
Solar 
Date. 

y 

Mean 
Solar 
Date. 

Mean 
Solar 
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Solar 
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Ascen- 
sion. 

Declina- 
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North, 
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Declina- 
tion 
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b      m 
Z    21 

+8846 
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b      m 
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• 
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h      m 
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+86  36 
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?9  21 

+8659 

x.o 
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39.2 

Z.2 
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60.69 
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34.5 

x-7 

s 
26.XI 
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31.0 

1.8 

8 
44.53 

m 
2.8 

a.o 

54.76 

38.8 

2.2 

6a24 

34.4 

2.7 

26.45 

3I.I 

2.8 

45.75 

2.8 

3.0 

54.81 

38.5 

3.2 

59-83 

34.4 

3.7 

26.78 

31.2 

3.8 

46.90 

2.8 

4.0 

54.88 

38.2 

4-2 

59-43 

34.3 

4.7 

27.09 

31.3 

4.8 

48.01 

2.8 

5.0 

54.93 

37-9 

5.2 

59.03 

34-3 

5.7 

27.39 

31-4 

5.8 

49,08 

2.8 

6.0 

54.97 

37.6 

6.2 

58.67 

34.2 

6.7 

27.70 

31.5 

6.8 

5O.X5 

2.9 

7.0 

54-95 

37.4 

7.2 

58.28 

34.2 

7-7 

28.OX 

31.6 

7.8 

51-23 

2.9 

8.0 

54-90 

37.1 

8.2 

57.88 

34.2 

8.7 

28.36 

31.7 

8.8 

52.37 

2.8 

9.0 

54.83 

36.8 

9.2 

57.46 

34.2 

9-7 

28.70 

31.8 

9.8 

53.55 

2.8 

10.0 

54.77 

36.4 

X0.2 

57-03 

34.2 

10.7 

29.06 

31-9 

X0.8 

54-82 

2.8 

X0.9 

54-73 

36.1 

ZZ.2 

56.58 

34.1 

11.7 

29.44 

32.0 

XX.8 

56.13 

2.8 

11.9 

54.7^ 

35-8 

12.2 

56.12 

34.1 

12.7 

29.80 

32.1 

12.8 

57-48 

2.8 

12.9 

54.86 

35.4 

13.2 

55.64 

34.0 

13.7 

30.18 

32.3 

13.8 

58.82 

2.9 

13.9 

55.02 

35.0 

14^ 

55.17 

33.9 

14.7 

30.52 

32.5 

14.8 

60.  X4 

2.9 

14.9 

55.26 

34.7 

15.2 

54-74 

33-8 

15.7 

30.86 

32.7 

15.8 

6X.40 

3.0 

15.9 

55.56 

34.4 

16.2 

54-32 

33.7 

16.7 

31.16 

32.9 

x6.8 
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3.1 

16.9 

55.89 

34.1 

17.2 

53.91 

33-5 

17.7 

31.43 

33-1 

17.7 

63.72 

3.2 

17.9 

56.21 

33-8 

18.2 

53.55 

33.4 

18.7 

31.71 

33.3 

18.7 

64.76 

3.3 

Z8.9 

56.53 

33.5 

19.2 

53-21 

33.3 

19.7 

31.97 

33.4 

19.7 

65.79 

3-4 

19.9 

56,80 

33-2 

20.2 

52.86 

33.2 

20.7 

32.23 

33.6 

20.7 

66.79 

3.5 

20.9 

57.04 

33.0 

21.2 

52.50 

33.1 

21.7 

32.51 

33.8 

21.7 

67.81 

3.6 

21.9 

57.25 

32.7 

22.2 

52.16 

33.0 

22.7 

32.78 

33-9 

22.7 

68.86 

3.6 

22.9 

57.44 

32.4 

23.2 

51.79 

32.9 

23.7 

33.08 

34-1 

23.7 

69.97 

3.7 

23.9 

57-64 

32.1 

24.2 

51.40 

32.8 

24.7 

33.38 

34.3 

24-7 

71-13 

3.8 

24.9 

57-90 

31.8 

25.2 

50.99 

32.7 

25.7 

33.70 

34.5 

25-7 

72.34 

3.9 

25.9 

58.20 

31.5 

26.2 

50.58 

32.6 

26.7 

34.00 

34.7 

26.7 

73.54 

4.0 

26.9 

58.57 

31.2 

27.2 

50.17 

32.4 

27.7 

34.31 

34.9 

27.7 

74.76 

4-1 

27.9 

59.0a 

30.9 

28.2 

49.78 

32.2 

28.7 

34.60 

35.2 

28.7 

75.94 

4.3 

28.9 

59-53 

30.6 

29-2 

49.39 

32.0 

29.6 

34.84 

35.4 

29.7 

77.06 

4-4 

29.9 

60.09 

30.3 

30.2 

49.03 

31.8 

30.6 

35-08 

35.7 

30.7 

78.13 

4.6 

30.9 

60.67 

30.0 

31.2 

48.71 

31.6 

31.6 

35.30 

36.0 

31-7 

79.11 

4.8 

31-9 

61.24 

29.7 
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a  Ursae  Minoris. 
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d  Ursae  Minoris. 

\  Ursae  Minons. 
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Declina- 
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Declina- 
tion 
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+86  36 
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h      m 
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1.9 
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1.24 

29.7 

X.2 

s 
48.71 

31.6 

Z.6 
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35.30 

36.0 

X.7 

s 
Z9.ZZ 

4.8 

2.9 

1.78 

29.5 

2.2 

48.41 

3M 

2.6 

35.51 

36.2 

2.7 

20.05 

5.0 

3-9 

2,29 

293 

3.2 

48.  zo 

31.2 

3.6 

35.70 

36.4 

3.7 

20.94 

5.2 

4-9 

2.74 

29.0 

4-2 

47.82 

3X.O 

4.6 

35.9a 

36.7 

4-7 

2Z.8s 

5.3 

S-9 

3-17 

28.8 

52 

47.51 

30.8 

5.6 

36.  Z3 

36.9 

5.7 

22.78 

5.4 

6.9 

3-57 

28.5 

6.2 

47.2Z 

30.7 

6.6 

36.37 

37.x 

6.7 

23.77 

5.6 

7-9 

4.00 

28.2 

7.x 

46.89 

30.5 

7*6 

36.6Z 

37.3 

7-7 

24.79 

5.7 

8.9 

4.50 

28.0 

8.Z 

46.53 

30.4 

8.6 

36.86 

37.6 

8.6 

25.86 

5.9 

9.9 

5.03 

27.7 

9.1 

46.19 

30.2 

9.6 

37.12 

37.8 

9.6 

26.98 

6.0 

10.9 

^63 

«7.4 

ZO.Z 

45.83 

30.0 

Z0.6 

37.37 

38.Z 

Z0.6 

28.  zo 

6.2 

ZZ.9 

6.32 

27.Z 

XX.Z 

45.47 

29.7 

ZZ.6 

37.6X 

38.4 

XZ.6 

29.18 

6.4 

M.9 

7.05 

26.8 

X2.Z 

45.X3- 

29.5 

Z2.6 

37.84 

38.7 

X2.6 

30.22 

6.6 

IS.9 

7.83 

26.6 

I3.I 

44.83 

29.2 

X3.6 

38.02 

39.0 

X3.6 

3Z.x8 

6.9 

14.9 

8.62 

26.4 

Z4.Z 

44.55 

28.9 

Z4.6 

38.Z8 

39.3 

X4.6 

32.07 

7.2 

15.9 

9-37 

26.2 

X5.Z 

44.30 

28.7 

X5.6 

38.31 

39.6 

X5.6 

32.86 

7.4 

Z6.9 

ZO.XZ 

26.0 

x6.x 

44.07 

28.4 

z6.6 

28.45 

39*9 

z6.6 

33.58 

7.6 

X7.9 

Z0.82 

25.8 

X7.X 

43.87 

28.2 

X7.6 

38.57 

40.2 

Z7.6 

34.29 

7-9 

18.9 

ZZ.47 

25.6 

z8.z 

43.66 

27.9 

x8.6 

38.69 

40.5 

x8.6 

34.99 

8.Z 

19.9 

Z2.09 

25.4 

19.Z 

43-45 

27.7 

X9.6 

38.84 

40.8 

Z9.6 

35.7X 

8.3 

2a9 

Z2.72 

25.2 

20.Z 

43.23 

27.5 

20.6 

38.98 

4Z.O 

20.6 

36.46 

8.5 

21.9 

13.37 

25.0 

2X.Z 

43.00 

27.3 

2X.6 

39x3 

4X.3 

2X.6 

37.27 

8.7 

22.9 

Z4.06 

24.8 

22*  Z 

42-75 

27.Z 

22.6 

39.29 

4X.6 

22.6 

38.  ZZ 

8.9 

23.9 

Z4.82 

^aJS 

23.Z 

42.50 

26.8 

23.6 

39.44 

4X.9 

23.6 

38.97 

9.x 

24.9 

15.65 

24.4 

24.Z 

42.24 

26.6 

24.6 

39.59 

42.2 

24.6 

39.83 

9.4 

25.9 

Z6.53 

24.2 

25.Z 

42.00 

26.3 

25.6 

39.73 

42.5 

23.6 

40.66 

9.7 

26.9 

17-48 

24.0 

26.Z 

41.78 

26.0 

26.6 

39.85 

42.9 

26.6 

41.43 

Z0.0 

879 

18.43 

23.8 

27.Z 

4Z.58 

25.7 

27.6 

39.94 

43.2 

27.6 

42.Z2 

X0.3 

28.9 

19.39 

23.6 

28.Z 

41.39 

25.3 

28.6 

40.02 

43.6 

28.6 

42.74 

Z0.6 

29.9 

20.3Z 

23.5 

29.x 

4Z.26 

25.0 

29.6 

40.07 

43.9 

29.6 

43.29 

Z0.8 

30.9 

2Z.20 

33.4 

30.Z 

4Z.Z3 

24.7 

30.6 

40.  zz 

44*3 

30.6 

43.79 

ZZ.I 

3X.9 

22.03 

23.2 

3I.I 

4Z.02 

24.4 

3Z.6 

40.Z5 

44.5 

3Z.6 

44.28 

XI.4 

32.9 

22.83 

23«Z 

32.1 

40.90 

24.2 

32.6 

40.2  z 

44.8 

32.6 

44.76 

IX.7 
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CIRCUMPOLAR 

STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 

a  Ursae  Minoris. 

5x  Cephei  (Hxv.) 

dUnaeMinoria. 

A  Ursae  Minoris. 

Mau 

Solur 
Date. 

Mean 
Solar 

Mean 
Solar 

Mean 

Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 

Date. 

Right 
Ascen- 
sion. 

Decllna- 

Right 
Ascen- 

Declina- 
tion 
North, 

Jnne 

h      m 

z  3a 

+8846 

Jime 

h      m 

+87  la 

]iine 

h      m 

18  4 

+8636 

June 

h      m 
19   32 

+8859 

1.9 

s 
22.83 

m 
83.1 

z.z 

s 
40.90 

m 
84.2 

X.6 

8 
4O.2X 

m 
44.8 

Z.6 

8 

44-76 

m 

XX.7 

2.9 

23.59 

23.0 

a.z 

40.77 

33.9 

3.6 

40.27 

45.1 

2.6 

45.29 

IX.9 

3.« 

24.36 

33.8 

3.Z 

40.64 

33.7 

3.5 

40-35 

45.^ 

3.6 

45.85 

X2.2 

4.8 

25.15 

33.7 

4.1 

40.49 

33.4 

4.5 

40-43 

45.7 

4.6 

46.47 

12.4 

5.8 

35.99 

33.5 

5.Z 

40.30 

33.Z 

5.5 

40.52 

46«o 

5.6 

47.x  I 

xa.7 

6.8 

86.89 

32.4 

6,z 

40.Z3 

33.9 

6.5 

4O.6X 

46.3 

6.6 

47.76 

Z3.0 

7.3 

27.86 

83«8 

7.Z 

39.96 

32.6 

7.5 

40.68 

46.7 

7.6 

48.40 

Z3.3 

8.8 

28.89 

83.0 

8.Z 

39.8X 

32.2 

8.5 

40.73 

47.0 

8.6 

48.99 

Z3.6 

9.8 

29.95 

az>9 

9.1 

39.68 

3Z.9 

9.5 

40.77 

47.4 

9.6 

49.50 

X3.9 

10.8 

31.03 

3X.8 

ZO.Z 

39.58 

3Z.5 

X0.5 

40.77 

47.8 

Z0.6 

49.93 

14.3 

ZX.8 

32.  xo 

3Z.7 

zz.z 

39.51 

3Z.3 

IZ.5 

40.75 

48.Z 

ZX.6 

50.28 

Z4.6 

X2.8 

33.13 

8X.7 

Z3.X 

39.46 

30.8 

13-5 

4O.7Z 

48.S 

za.6 

50.56 

15.0 

X3.8 

34-W 

8X»6 

Z3.0 

39.46 

3as 

Z3.5 

40.67 

48.3 

13^ 

50.76 

Z5.3 

Z4.8 

35.05 

ax«6 

X4.0 

39.44 

30.3 

M.5 

4O.6X 

49.Z 

14.6 

50.96 

Z5-6 

X5.8 

35.94 

3Z.5 

Z5.0 

39.44 

Z9.9 

Z5.5 

40.56 

49.4 

15.6 

51.Z7 

X5.9 

x6.8 

36.8Z 

3Z,5 

z6.o 

39.43 

Z9-7 

Z6.5 

40.54 

49-7 

Z6.6 

51.40 

x6.2 

X7.8 

37.68 

31.4 

Z7.0 

39-4X 

Z9.4 

Z7.5 

40.51 

50.0 

Z7.6 

51.67 

16.5 

z8.8 

38.60 

ax.3 

18.0 

39.36 

Z9.Z 

Z8.5 

40.50 

50.3 

Z8.6 

51.99 

z6.8 

19.8 

39.57 

8Z.8 

Z9.0 

39.3Z 

z8.8 

Z9.5 

40.49 

50.6 

X9.6 

52.32 

17. 1 

80.8 

40.59 

8X.3 

80.0 

39.36 

Z8.5 

30.5 

40.47 

5Z.0 

30.6 

52.66 

Z7.4 

21.8 

41.67 

3X.Z 

8Z.O 

39»3X 

18.8 

3Z.5 

40*43 

5«'3 

3Z.6 

52.96 

X7.7 

82.8 

42.78 

8X.O 

33.0 

39»i7 

Z7.8 

33.5 

40.38 

5Z.7 

33.6 

53-22 

X8.0 

83*8 

43.95 

3^.0 

83*0 

39.17 

X7.5 

33.5 

40.30 

52.0 

33.6 

53.43 

X8.4 

84.8 

45." 

3X«0 

84.0 

39*19 

Z7.X 

34.5 

40.20 

52.4 

34.6 

53.53 

x8.8 

25.8 

46.23 

8O.9 

85.0 

39.24 

Z6.8 

85*5 

40.09 

53.7 

35.6 

53*56 

19.  X 

86.8 

47.32 

8X.0 

36.0 

39*30 

z6^ 

86.5 

39-96 

53.Z 

36.6 

53.53 

19.5 

27.8 

48.35 

3X.0 

87.0 

39.38 

Z6.1 

37.5 

39.83 

53.4 

37.6 

53.47 

Z9.8 

28.8 

49.33 

8Z.O 

88.0 

39.48 

Z5.8 

88.5 

39.7Z 

53.7 

28.6 

53.41 

20.1 

29.8 

50.27 

3Z.0 

89.0 

39.57 

Z5*5 

39.5 

39.58 

54-P 

29.5 

53.37 

20.4 

30.8 

51.Z6 

31.0 

30.0 

39.65 

Z5.3 

30.5 

39.48 

54.3 

30.5 

53.36 

2a7 

31.8 

52.XO 

3Z.0 

3Z.0 

39f7Z 

Z4.9 

3Z.5 

39*39 

54.5 

3Z.5 

53*4Z 

8Z.0 
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CIRCUMPOLAR 

STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

1 

a  Ursae  Minoris. 

51  Ceph 

ei  (Hbv.) 

(f  Ursae  Minoris. 

X  UrssB  Minoris. 

Mean 
1   Solar 

y 

Mean 
Solar 

Mean 
Solar 

Mean 
Solar 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Date 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

July 

h      m 
I    22 

+8846 

July 

h      m 

653 

+8712 

July 

h      m 

18   4 

+86  36 

July 

h      m 
19   22 

+8859 

1.8 

8 

52.  zo 

21.0 

1.0 

8 
39.71 

14.9 

1.5 

8 
39.39 

54.5 

1.5 

8 
53.41 

21.0 

2.8 

53.06 

21.0 

2.0 

39.75 

14.6 

2.5 

39.30 

54.8 

2.5 

53.49 

21.3 

3.8 

54.06 

2X.O 

3.0 

39.80 

14.3 

3-5 

39.22 

55-2 

3.5 

53.59 

21.7 

4.8 

5M3 

21.0 

3.9 

39.83 

X4.0 

4.5 

39." 

55.5 

4.5 

53.68 

22.0 

5.8 

56.25 

21.0 

4.9 

39.87 

13.6 

5.5 

39.01 

55.8 

5.5 

53.73 

22.3 

6.8 

57-42 

2Z.O 

5.9 

39-94 

13.3 

6.5 

38.87 

56.2 

6.5 

53.72 

22.7 

7.8 

58.59 

2X.O 

6.9 

40.04 

X2.9 

7.5 

38.72 

56.5 

7.5 

53.62 

23.1 

8.8 

59.76 

2I.I 

7.9 

40.18 

X2.6 

8.5 

38.54 

56.9 

8.5 

53.42 

23.5 

9.8 

60.90 

21.2 

8.9 

40.33 

X2.2 

9.5 

38.33 

57.2 

9.5 

53.17 

23.8 

X0.7 

61.98 

21.3 

9.9 

40.51 

H.9 

10.5 

38.  XI 

57.5 

10.5 

52.82 

24.2 

11.7 

63.01 

21.4 

10.9 

40.71 

XI.6 

11.5 

37.90 

57.8 

XI.5 

52.46 

24.5 

12.7 

63.99 

21.5 

H.9 

40.92 

JI.3 

X2.4 

37.68 

58.x 

12.5 

52.XO 

24.9 

13.7 

64.92 

21.6 

12.9 

41.11 

ZI.O 

13.4 

37.48 

58.3 

13.5 

51-75 

25.2 

14-7 

65.85 

21.6 

13.9 

41.30 

ia7 

14-4 

37.28 

58.6 

14.5 

51-42 

25.5 

15.7 

66.80 

21.7 

14.9 

41.48 

X0.4 

15.4 

37.10 

58.8 

15.5 

51.15 

25.8 

16.7 

67.77 

21.8 

15.9 

41.64 

X0.1 

X6.4 

36.91 

59.1 

16.5 

50.90 

26.x 

17.7 

68.80 

21.9 

16.9 

41.77 

9.8 

17.4 

36.72 

59.4 

17.5 

50.67 

26.4 

18.7 

69.89 

21.9 

17.9 

41.93 

9.5 

18.4 

36.54 

59.7 

X8.5 

50.44 

26.7 

19.7 

71.01 

22.0 

18,9 

42.10 

9.2 

19.4 

36.33 

60.0 

19.5 

50.15 

27.x 

20,7 

72.18 

22.1 

19.9 

42.29 

8.9 

20.4 

36.  IX 

60.3 

20.5 

49.80 

27.4 

21.7 

73.34 

22.2 

20.9 

42.50 

8.5 

21.4 

35.86 

60.7 

21.5 

49.38 

27.8 

22.7 

74.46 

22.4 

21.9 

42.74 

8.2 

22.4 

35.58 

61.0 

22.5 

48.87 

28.2 

23-7 

75.55 

22.5 

22.9 

43.01 

7.8 

23.4 

35.30 

61.3 

23.5 

48.29 

28.5 

24.7 

76.60 

22.7 

23.9 

43.28 

7-5 

24.4 

35.01 

61.5 

24.5 

47.69 

28.9 

25.7 

77.57 

22.9 

24.9 

43.56 

7.2 

25.4 

34.73 

61.8 

25.5 

47.05 

29.2 

26.7 

78.48 

23.0 

25.9 

43.86 

7.0 

26.4 

34.45 

62.0 

26.5 

46.44 

29.5 

27.7 

79.38 

23.2 

26.9 

44.13 

6.7 

27.4 

34.18 

62.2 

27.5 

45.87 

29.8 

28.7 

8o.a4 

23.3 

27.9 

44.40 

6.4 

28.4 

33.94 

62.4 

28.5 

45.33 

30.1 

29.7 

81.13 

23.5 

28.9 

44.64 

6.2 

29.4 

33.70 

62.7 

29.5 

44.84 

30.4 

30.7 

82.06 

23.6 

29.9 

44.87 

5.9 

30.4 

33.47 

62.9 

30.5 

44.37 

30.6 

31-7 

83.05 

23.7 

30.9 

45.  xo 

5.6 

31.4 

33.24 

63.2 

31.5 

4392 

31.0 

327 

84.08 

23.8 

31.9 

45-34 

5.3 

32.4 

32.98 

63.4 

32.5 

43.45 

31.3 
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CIRCUMPOLAR 

STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursae  Minoris. 

51  Ceph 

ei  (Hbv.) 

(f  Ursae  Minoris. 

A  Ursse  Minoris. 

Mean 
Solar 
Date. 

/ 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 

Ascen- 

sion. 

Declina- 
tion 
NcrtK 

Right 
Ascen- 
sion. 

DecUna- 

Aug. 

h      m 
I    23 

+88  46 

Aug. 

h      m 

653 

+87  II 

Aug. 

h      m 

18  4 

+8637 

Aug. 

h      m 
19   22 

+8859 

1-7 

■ 
24.08 

23.8 

1.9 

8 
45.59 

65.0 

Z.4 

s 
32.98 

3.4 

1-5 

t 
43.45 

m 
31.3 

2.7 

25.15 

24.0 

2.9 

45.86 

64.7 

2.4 

32.71 

3.7 

2-4 

42.93 

31.6 

3.7 

26.24 

24.2 

3.9 

46.15 

64.4 

3.4 

32.43 

4.0 

3.4 

42.31 

32.0 

4-7 

27-34 

24.4 

4-9 

46.49 

64.  z 

4-4 

32.09 

4-3 

4-4 

41.63 

32.3 

5.7 

28.39 

24.6 

5-9 

46.83 

63.8 

5-4 

31.76 

4-5 

5.4 

40.85 

32.6 

6.7 

29.39 

24.8 

6.9 

47.21 

63-5 

6.4 

31.41 

4.8 

6-4 

40.OZ 

33.0 

7.7 

30.35 

25.0 

7-9 

47.60 

63.3 

7.4 

31.05 

5.0 

7.4 

39." 

33.3 

8.7 

31.24 

25-3 

8.9 

47.98 

63.0 

8.4 

30.70 

5.2 

8.4 

38.22 

33-6 

9-7 

32.08 

25.5 

9.9 

48.38 

62.8 

9.4 

30.35 

5-4 

9.4 

37.34 

33.9 

10.7 

32.87 

25.7 

10.9 

48.69 

62.6 

Z0.4 

30.02 

5.5 

Z0.4 

36.48 

341 

11.7 

33.69 

26.0 

11.9 

49.02 

62.4 

XZ.4 

29.70 

5.7 

ZZ.4 

35.67 

34.4 

X2.7 

34«52 

26.2 

12.9 

49.36 

62.Z 

Z2.4 

29.40 

5-9 

12.4 

34-90 

34.6 

13.7 

35.37 

26.3 

13.9 

49.68 

6Z.9 

13-4 

29.  zo 

6.Z 

Z3.4 

34-16 

34.9 

14.7 

36.30 

26.5 

14.9 

5O.OZ 

6z.6 

Z4.4 

28.78 

6.3 

Z4.4 

33.42 

35.2 

15.6 

37.27 

26.7 

15.9 

50.36 

6z,4 

15.4 

28.45 

6.5 

15.4 

32.64 

35-5 

z6.6 

38.26 

27.0 

16.9 

50.73 

6z.z 

Z6.3 

28.  zz 

6.7 

16.4 

31.83 

35.8 

17.6 

39-27 

27.2 

17.9 

5I.Z2 

60.8 

17-3 

27.74 

6.9 

Z7.4 

30.93 

36.Z 

x8.6 

40.26 

27.5 

Z8.9 

51-53 

60.5 

Z8.3 

27.36 

7-1 

Z8.4 

29.96 

36.4 

19.6 

41.20 

27.8 

19.9 

51.97 

60.3 

19.3 

26.96 

7.3 

19.4 

28.92 

36.7 

20.6 

42.09 

28.0 

20.9 

52.43 

60.0 

20.3 

26.55 

7.5 

20.4 

27.82 

37-0 

21.6 

42.90 

28.3 

21^ 

52.87 

59.8 

2Z.3 

26.  z  5 

7.7 

2Z.4 

26.7Z 

37-3 

22.6 

43.65 

28.6 

22.9 

53.30 

59.6 

22.3 

25.75 

7.8 

22.4 

25.60 

37-5 

23.6 

44-35 

28.9 

23.9 

53-74 

59.4 

23-3 

25-37 

11 

23-4 

24.53 

37-8 

24.6 

45.03 

29.2 

24.8 

54.14 

59.3 

24-3 

25.00 

24.4 

23.50 

38.0 

25.6 

45.71 

29.4 

25.8 

54-52 

59.1 

25.3 

24.65 

8.2 

25-4 

22.52 

38.2 

26.6 

46.42 

29.7 

26.8 

54.90 

58.9 

26.3 

24-31 

8.3 

26.4 

2z.6o 

38.4 

27.6 

47.16 

29.9 

27.8 

55.27 

58.7 

27-3 

23-96 

8.4 

27.4 

20.68 

38.6 

28.6 

47.96 

30.2 

28.8 

55.64 

58.5 

28.3 

23.62 

8.6 

28.4 

19.76 

38.9 

29.6 

48.79 

30.4 

29.8 

56.05 

58.2 

29-3 

23.26 

8.8 

29.4 

z8.8z 

39.2 

30.6 

49.66 

30.7 

30.8 

56.48 

58.0 

30.3 

22.88 

9.0 

30.4 

Z7.80 

39.4 

31.6 

50.52 

JI.O 

31.8 

56.93 

57.8 

31.3 

22.48 

9-1 

3Z.4 

Z6.7Z 

39.7 

32.6 

51-36 

313 

32.8 

57.41 

57-6 

32.3 

22.05 

9-3 

32.4 

15.54 

40.0 
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CIRCUMPOLAR 

STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursse  Minoris. 
(Po/arisA 

5X  Cepbet  (Hbv.) 

dUrsae  Minoris. 

A  Urs8e  Minoris. 

Mean 
Solar 
Data. 

V 

X 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Right 
Ascen- 
sion. 

Declina- 
Uon 

Right 
Ascen- 
sion. 

Declina- 
tion 

Right 

Asces- 

sion. 

Declina- 
tion 

Right 

Ascen^ 

sion. 

Declina- 
tion 

1 

Sept. 

h      m 
I    ^3 

+8846 

Sept. 

h      m 
653 

+87  IX 

Sept. 

h      m 

18  4 

+8637 

Sept. 

h      m 
19   ai 

+8859 

1.6 

s 
51.36 

m 
31.3 

1.8 

■ 
57.41 

57.6 

1-3 

1 
22.05 

9-3 

1.4 

8 
75.54 

40.0 

2.6 

52.14 

31.7 

2.8 

57.90 

57-4 

2.3 

21.65 

9.4 

2.4 

74.29 

40*2 

3.6 

52.86 

32.0 

3.8 

58.42 

57-2 

3-3 

21.17 

9.5 

3-4 

73.0a 

40.4 

4.6 

53.53 

32.4 

4.8 

58.93 

57.0 

4-3 

20.73 

9.6 

4-4 

71.70 

40.7 

5.6 

54.13 

32.7 

5.8 

59.42 

56.9 

3.3 

20.31 

9.7 

5-4 

70.40 

40.9 

6.6 

54.68 

33.0 

6.8 

59.91 

56.8 

6.3 

19.88 

9.7 

6.4 

69.14 

41.0 

7.6 

55.23 

33.3 

7-8 

60.38 

56.6 

7.3 

19.48 

9.8 

7.4 

67.91 

41.2 

8.6 

55.77 

33.6 

8.8 

60.82 

36.5 

8.3 

19.09 

9^ 

8.4 

66.73 

41.4 

9.6 

56.36 

33.9 

9.8 

6X.26 

56.4 

9*3 

18.70 

9.9 

9.4 

65.59 

41-5 

X0.6 

56.97 

34.2 

10.8 

6X.70 

56.2 

10.3 

18.33 

S0.0 

10.3 

64.46 

41.7 

11.6 

57.63 

34.3 

11^ 

62.16 

56.0 

".3 

17.94 

so.! 

11.3 

63.34 

41.9 

X2.6 

58.34 

34.8 

X2.8 

62.6a 

55.8 

12.3 

17.53 

Z0.2 

12.3 

62,17 

42.2 

13.6 

59.04 

35-2 

X3.8 

63.12 

55.7 

133 

17.X2 

10.3 

13.3 

60.93 

42.4 

14.6 

59.76 

35.5 

14.8 

63.64 

55.3 

14-3 

16.67 

XO^ 

14.3 

39*64 

42^ 

15.6 

6o^2 

35.8 

15.8 

64.  iS 

53.4 

X5.3 

Z6.2Z 

XO.5 

15.3 

58.28 

42^ 

x6.6 

61.05 

36.2 

x6.8 

64.72 

532 

16.3 

15-75 

XO.5 

X6.3 

56-84 

43.0 

X7.6 

6X.58 

36U5 

17.8 

65.27 

55.1 

17.3 

15.28 

X0.6 

17-3 

55.40 

43-2 

x8.6 

62.04 

37.0 

18.8 

65.80 

55.0 

Z8.3 

14.82 

X0.6 

X8.3 

53.96 

43-3 

X9.6 

62.44 

37.4 

19.8 

66.33 

54-9 

19.3 

X4.38 

xa6 

19.3 

52.55 

43.5 

20.6 

62^80 

37.7 

20.8 

66.84 

54-9 

20.3 

13-96 

xa6 

20.3 

51.18 

43.6 

21.5 

63.16 

38.1 

21.8 

67.30 

54.8 

21.3 

13.56 

X0.6 

21.3 

49.87 

43.7 

22.5 

63.54 

38.4 

22.8 

67.77 

54-7 

22.2 

13.16 

X0.6 

22.3 

48.63 

43.8 

23-5 

63.93 

38.7 

23.8 

68.23 

54.6 

23.2 

12.79 

X0.6 

23.3 

47.42 

43.9 

24.5 

64.37 

39.0 

24.8 

68.68 

54-5 

«4-2 

12.41 

10.6 

24.3 

46.22 

44-1 

25-5 

64.86 

39.3 

25.8 

69.15 

54.4 

25.2 

12.00 

X0.6 

25-3 

45.00 

44.2 

26.5 

65-37 

39.7 

26.8 

69.64 

54.3 

26.2 

11.60 

X0.6 

26.3 

43.74 

44-4 

27.5 

65.90 

40.0 

27.8 

70.16 

54.2 

27.2 

11.17 

X0.7 

27-3 

42.42 

44-5 

28.5 

66.40 

40.4 

28.8 

70.71 

54-1 

28.2 

10.73 

X0.7 

28.3 

41*02 

44.7 

29.5 

66.84 

40.8 

29.8 

71.26 

54.0 

29.2 

10^27 

X0.7 

29.3 

39.55 

44-8 

1    30.5 

67.24 

41.2 

30.8 

71.83 

53.9 

30.2 

9.79 

10.7 

30.3 

38.03 

45.0 

31.5 

67.56 

41.6 

31.7 

72.42 

53.9 

31-2 

9.33 

X0.7 

31.3 

36.47 

45-1 
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CIRCUMPOLAR 

STARS 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursae  Minoris. 
(Po/arisA 

5X  Cephci  (Hbv.) 

6  Urte  Minoris. 

j    A  Ursae  Minoris. 

Mean 
SoUr 
Date. 

\ 

— / 

Mean 
SoUr 
Date. 

Mean 

Solar 
Date. 

Mean 
Solar 
Data. 

Right 

Ascen- 

aioD. 

Declina- 
tion 
North. 

Right 

Ascen- 

aion. 

Declina- 
tion 
North. 

1 

Right 

Aacen- 

aion. 

Declina- 
tion 
North, 

Right 
Aecen* 
aion. 

Declina- 
tion 

North, 

Oct. 

h      m 
I    24 

+8846 

Oct. 

h      m 

654 

+87  II 

Oct. 

b      m 

18   3 

+8637 

Oct. 

h      m 
19   20 

+8859 

1-5 

7.56 

41.6 

1.7 

■ 
Z2.42 

m 

53-9 

1.2 

■ 
69.33 

xa7 

X.3 

8 
96.47 

45.x 

25 

7.82 

42.0 

2.7 

12.97 

53.9 

2.2 

68.87 

10.6 

2.3 

94.96 

45.2 

35 

8.03 

42.4 

3.7 

13.51 

53.8 

3.2 

68.42 

X0.5 

3.3 

93.44 

45-2 

4-5 

8.20 

42.8 

4*7 

14.03 

53.8 

4.2 

68.0X 

10.4 

4-3 

91.98 

45.3 

5-5 

8.38 

43-2 

5.7 

14.56 

53-8 

5-2 

67.60 

X0.4 

5-3 

90.58 

45.3 

6.5 

8.57 

43.5 

6.7 

15.04 

53.8 

6.2 

67.2  X 

10.3 

6.3 

89-23 

45.4 

7-5 

8.79 

43.8 

7.7 

15.52 

53.8 

7.2 

66.8X 

X0.2 

7.3 

87.9X 

45.4 

8.5 

9.06 

44.2 

8.7 

16.OZ 

53.8 

8.2 

66.4Z 

Z0.2 

8.3 

86.6Z 

45.5 

9.5 

9.37 

44*5 

9.7 

16.5Z 

53-7 

9.2 

66.03 

X0.2 

9.3 

85.27 

45.5 

10.5 

9.70 

44-9 

X0.7 

17.04 

53-6 

za2 

65.60 

XO.I 

X0.3 

83.9X 

45.6 

II.5 

IO.OZ 

45-3 

11.7 

17.58 

53.6 

ZZ.2 

65.X8 

XO.X 

XX.3 

82.47 

45.7 

X2.5 

10.32 

45.7 

12.7 

z8.z3 

53-6 

X2.2 

64.73 

XO.O 

X2,3 

80.99 

45.8 

13.5 

10.54 

46.1 

J3.7 

Z8.7X 

53.5 

13.2 

64.27 

XO.O 

X3-3 

79-45 

45.9 

14.5 

10.71 

46.5 

X4.7 

19.30 

53.6 

Z4.2 

63.82 

9.9 

X4.3 

77.87 

46.0 

155 

zo.8x 

46.9 

X5.7 

19-85 

53^ 

Z5.a 

63.37 

9.8 

15-3 

76.29 

46.0 

16.5 

10.84 

47.3 

16.7 

20.4Z 

53.6 

X6.2 

62.94 

9.6 

16.2 

74.75 

46.0 

17-5 

Z0.82 

47-7 

X7.7 

20.94 

53.7 

17.2 

62.53 

9.5 

X7.2 

73.24 

46.0 

X8.5 

10.77 

48.Z 

18.7 

21.45 

53.8 

18.2 

62.14 

9.4 

X8.2 

71.80 

46.0 

19.5 

10.72 

♦8.4 

Z9.7 

21.93 

53.8 

19.2 

61.77 

9.2 

19-2 

70.44 

46.0 

20.5 

10.68 

'     48.8 

20.7 

22.40 

53-8 

20.2 

6X.4X 

9.x 

20.2 

69.  X2 

45.9 

21.5 

10.70 

49.1 

2Z.7 

22.86 

53.9 

2X.2 

6x.o6 

90 

2X.2 

67.84 

45.9 

22.5 

10.75 

49-4 

22.7 

23.32 

53-9 

22.2 

60.7X 

8.9 

22.2 

66.58 

45^9 

23-5 

10.83 

49.8 

23.7 

23.8X 

53-9 

23-2 

60.34 

8.8 

23.2 

65.28 

45-9 

24.5 

10.94 

50.x 

24-7 

24.30 

53*9 

24.2 

59.96 

8.7 

24.2 

63.93 

46.0 

«5-5 

ZZ.02 

5Q-5 

25-7 

24.84 

54.0 

25.2 

59.58 

8.6 

25.2 

62.51 

46.0 

26.5 

ZZ.08 

5Q-9 

26.7 

25.38 

54.0 

26.2 

59.16 

8.4 

26.2 

6X.O4 

46.0 

27.5 

Z1.08 

51.3 

27.7 

25.93 

54.0 

27.2 

58.74 

8.3 

27.2 

59.52 

46.0 

28.4 

IZ.OX 

51-7 

28.7 

26.48 

54-1 

28.x 

58.32 

8.x 

28.2 

57.95 

46.0 

29-4 

X0.85 

52.1 

29.7 

27.04 

54-2 

29.X 

57.90 

8.0 

29.2 

56.40 

45.9 

30.4 

10.66 

52.5 

30.7 

27.55 

54.4 

30.x 

57.5X 

7.8 

30.2 

54.89 

45^9 

31.4 

10.39 

52.9 

31-7 

28.07 

54-5 

31.x 

57x3 

7-5 

3X.2 

53.43 

45.8 

32.4 

Z0.Z3 

53.3 

32.7 

28.55 

54.6 

32.x 

56.79 

7.3 

32.2 

52.02 

45.7 
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CIRCUMPOLAR  , 

STARS. 

* 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

IfMfl 

SoUr  1 
Date. 

aUnae  Minoris. 
(FolaHs.) 

Mean 

Solar 

51  Cephci  (Hkv.) 

Mean, 

Solar 

Date. 

i  Unae  Minoris. 

Mean 

Solar: 

Date. 

1 

X  Unae  Minoris.     i 

1 

Right 

Ascen- 

tioa. 

DecliiM- 

tion 
North. 

Date. 

Right 

Ascen- 

aion. 

Declina- 
tion 
North. 

Right 

Ascen. 

aion. 

Declina- 
tion 
North. 

Right 

Aaceo- 

aion. 

Declina- 
tion 
North. 

Nov. 

h      m 
I    23 

+8846 

Nov. 

h      m 

6  54 

+87  II 

Nov. 

h      m 

18   3 

+8637 

Nov. 

h      m 
19   20 

+8859 

1-4 

s 
70-13 

53.3 

X-7 

• 

28.55 

* 
54.6 

I.Z 

■ 
56.79 

7-3 

X.2 

t 
52.02 

45-7 

2.4 

69.87 

53.6 

2.7 

29.01 

54.7 

2.1 

56.45 

7.1 

2.2 

50.70 

45-6 

3-4 

69.65 

54.0 

3-7 

29.46 

54-8 

3-1 

56.  xz 

6.9 

3.2 

49.41 

45-5 

4.4 

69-45 

54-3 

4-7 

29.90 

54-9 

4.1 

55.80 

6.7 

4.2 

48.15 

45-4 

5-4 

69.31 

54.6 

5-7 

30.35 

55.0 

5.1 

55.46 

6.6 

5.2 

46.89 

45.3    ' 

6.4 

69.18 

55-0 

6.6 

30.83 

55.1 

6.1 

55.X3 

6.4 

6.2 

45-61 

45.3    1 

7-4 

69.06 

55.3 

i7.6 

31.31 

55-2 

7.1 

54-79 

6.2 

7.2 

44.28 

45.2 

8.4 

68.94 

55-7 

8.6 

31.82 

55-3 

8.Z 

54-41 

6.1 

8.2 

42.91 

45.2 

9-4 

68.74 

56.Z 

9.6 

32-31 

55.4 

9.x 

54-05 

5.9 

9.2 

41-48 

45.1 

10.4 

68.51 

56.4 

10.6 

32.84 

55.5 

zo.x 

53.69 

5-7 

X0.2 

40.02 

45.0 

11.4 

68.18 

56.8 

ZZ.6 

33.35 

55.7 

IZ.X 

53-32 

5-4 

ZI.2 

38.55 

44.9 

12.4 

67.79 

57-2 

.Z2.6 

33.85 

55.9 

I2.Z 

52.97 

5-2 

X2.2 

37.12 

44.8 

X3.4 

67-34 

57.6 

13.6 

34.32 

56.0 

X3.I 

52.63 

4.9 

13.2 

35-75 

44.7 

14.4 

66.83 

57-9 

14.6 

34-77 

56.2 

X4.I 

52.33 

4.6 

Z4.2 

34-42 

44-5 

X5-4 

66.33 

58.2 

l^6 

35.18 

56.4 

15.1 

52.05 

4.4 

15.2 

33.19 

44-3 

16.4 

65.86 

58.6 

16.6 

35.57 

56.6 

I6.Z 

51.79 

4-1 

X6.2 

32.02 

44.2 

17-4 

65.40 

58.8 

Z7.6 

35.95 

56.8 

17.1 

51.55 

3.9 

X7.2 

30.91 

44.0 

18.4 

64.99 

59-1 

x8.6 

36.32 

57.0 

I8.I 

51-29 

3.6 

X8.2 

29.81 

43-9 

19.4 

64.64 

59.4 

Z9.6 

36.71 

57-1 

I9.X 

51.04 

3.4 

X9.2 

28.72 

43.7 

20.4 

64.28 

59-7 

20.6 

37.12 

57.2 

20.  Z 

50.78 

3.2 

20.x 

27.59 

43.6 

21.4 

63.94 

60.0 

2Z.6 

37.54 

57.4 

2Z.Z 

5o.4gr 

3.0 

2X.X 

26.44 

43.5 

22.4 

63.56 

60.4 

22.6 

37.98 

57.5 

22.  Z 

50.2  X 

2.7 

22.x 

25.2Z 

43-4 

23.4 

63- 14 

60.7 

23.6 

38.42 

57.7 

23.Z 

.49-91 

2.5 

23-1 

23.94 

43.2 

24.4 

62.66 

6z.i 

24.6 

38.87 

57.9 

24.  X 

49.62 

2.2 

24.x 

22.64 

43.1 

25.4 

62.  xo 

61.4 

25.6 

39.33 

58.Z 

25.1 

49.33 

1.9 

25.1 

2X.34 

42.9 

26.4 

61.47 

61.7 

26.6 

39.75 

58.4 

26.  X 

49.05 

X.6 

26.x 

20.08 

42.7 

27.4 

60.81 

62.0 

27.6 

40.15 

58.6 

27.Z 

48.80 

X.3 

27.1 

X8.86 

42.5 

28.4 

60.XZ 

62.3 

28.6 

40.53 

58.9 

28.  z 

48.56 

x.o 

28.x 

17-72 

42.3 

29.4 

59.42 

62.6 

29.6 

40.89 

59.x 

29.Z 

48.37 

0.7 

29.1 

X6.65 

42.0 

30.4 

58.74 

62.9 

30.6 

4Z.20 

59.4 

30.1 

48.  x6 

0.4 

30.x 

X5.66 

4X.8 

31.4 

58.  zz 

63.1 

3Z,6 

41-52 

59.6 

3I.X 

47-98 

0.x 

31-1 

14-70 

4X.6 
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CIRCUMPOLAR 

STARS. 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Ursse  Minoris. 
(Polaris. \ 

51  Ceph 

ei  (Hbv.) 

^  Ursae  Minoris. 

X  Ursae  Minoris. 

Mean 
Solar 
Date. 

/ 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

Mean 
Solar 
Date. 

ill 

DecUna- 

tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North. 

Right 
Ascen- 
sion. 

Declina- 
tion 
North, 

Right 
Ascen- 
sion. 

Decllna- 

tion 
North, 

h      m 

0       » 

h      m 

•       * 

h      m 

0      • 

h      m 

• 

Dec. 

I    23 

+8847 

Dec. 

654 

+87  II 

Dec. 

18     3 

+8636 

Dec. 

19    19 

+8859 

1.4 

s 

58.11 

3-1 

1.6 

1 
41.52 

m 
59.6 

z.z 

8 
47.98 

60.1 

I.I 

s 
74.70 

m 

4X.6 

2-4 

57-53 

3.4 

2.6 

41.85 

59.8 

2.1 

47.81 

59.8 

2.1 

.  73.78 

41.4 

3-3 

56.96 

3.6 

3.6 

42.17 

60.0 

3.1 

47.61 

59.5 

3.1 

72.84 

41.2 

4-3 

56.43 

3.9 

4-6 

42.51 

60.2 

4.0 

47.41 

59.3 

4.1 

71.87 

41.0 

5-3 

55.89 

4-2 

5.6 

42.86 

60.4 

5.0 

47.20 

59.0 

5.1 

70.87 

40.8 

6.3 

55.31 

4.4 

6.6 

43.22 

60.7 

6.0 

46.98 

58.7 

6.1 

69.81 

40.6 

7-3 

54.69 

4-7 

7.6 

43.60 

60.9 

7.0 

46.76 

58.4 

7.1 

68.72 

40.4 

8.3 

53.99 

5.0 

8.6 

43.96 

61.2 

8.0 

46.54 

58.1 

8.1 

67.63 

40.2 

9.3 

53-22 

5.3 

9.6 

44.31 

61.4 

9.0 

46.35 

57.8 

9.1 

66.56 

39.9 

10.3 

52.40 

5.6 

I0.6 

44.62 

61.7 

xo.o 

46.16 

57.4 

10. 1 

65.56 

39-7 

11.3 

51.51 

5.8 

H.6 

44.92 

62.0 

zi.o 

46.02 

57.1 

II. I 

64.62 

39.4 

12.3 

50.62 

6.1 

12.5 

45.18 

62.3 

X2.0 

45.90 

56.7 

12.1 

63.76 

39.1 

133 

49.75 

6.3 

13.5 

45.41 

62.6 

X3.O 

45-80 

56.4 

X3.1 

63.00 

35.8 

14-3 

48.90 

6.4 

14.5 

45.62 

62.9 

14.0 

45.70 

56.1 

14.1 

62.30 

38.5 

15-3 

48.10 

6.6 

15-5 

45.83 

63.2 

15.0 

45-63 

55.8 

X5.1 

61.65 

38.2 

16.3 

47-33 

6.8 

16.5 

46.04 

63.4 

16.0 

45.55 

55.4 

16. 1 

61. ox 

38.0 

17-3 

46.61 

7.0 

17.5 

46.25 

63.7 

17.0 

45.46 

55.1 

X7.1 

60.37 

37.8 

18.3 

45.89 

7.1 

18:5 

46.46 

63.9 

18.0 

45.36 

54.9 

18. 1 

59.70 

37.5 

19-3 

45.18 

7.3 

19.5 

46.72 

64.2 

19.0 

45-25 

54.6 

19. 1 

58.98 

37.3 

20.3 

44.42 

7.6 

20.5 

46.98 

64.4 

20.0 

45.14 

54.3 

20.1 

58.20 

37.0 

ai.3 

43.61 

7.8 

21.5 

47.24 

64.7 

2Z.O 

45.01 

53.9 

21. 1 

57.40 

36.8 

22.3 

42.75 

8.0 

22:5 

47.49 

65.0 

22.0 

44-91 

53.6 

22.1 

•  56.60 

36.5 

233 

41.81 

8.2 

23.5 

47.73 

65.3 

23.0 

44.81 

53.2 

23.x 

55.84 

36.2 

24-3 

40.82 

8.4 

24.5 

47.95 

65.7 

24.0 

44-72 

52.9 

24.1 

55.11 

35.9 

25-3 

39.80 

8.5 

25.5 

48.13 

66.0 

25.0 

44.66 

52.5 

25.x 

54.46 

35.6 

26.3 

38.78 

8.7 

26.5 

48.28 

66.3 

26.0 

44.63 

52.1 

26.0 

53.89 

35.2 

27.3 

37.80 

8.8 

27.5 

48.42 

66.7 

27.0 

44.62 

51.8 

27.0 

53.40 

34.9 

28.3 

36.83 

8.9 

28:5 

48.53 

67.0 

28.0 

44-63 

51.4 

28.0 

52.98 

34.6 

29-3 

35-93 

•    9.0 

29:5 

48.64 

67.3 

28.9 

44.63  • 

5X.I 

29.0 

52.59 

34.3 

30.3 

35.08 

9.1 

30^5 

48.75 

67.6 

29.9 

44.64 

50.8 

30.0 

•  52.22 

34.0 

31-3 

34.25 

9.2 

31.5 

48.87 

67.8 

30.9 

44.64 

50.5 

31.0 

51.84 

33.7 

32.3 

33.43 

9.4 

32.5 

49.00 

68.1 

31.9 

44.62 

50.2 

32.0 

•  51.42 

33.4 

21 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

33  Piscium. 

a  Andromedae. 

^Cassiopeiae. 

22  Andromedae. 

yPegasi.           1 
{Aigenib.) 

MMn 

Solar 
Date. 

Right 
Aacensioa 

Declina- 
tioa 

Right 
AacenaioD. 

Declina- 
tion 
N^rtA, 

Right 

Deelina- 

tiOtt 

North. 

Right 

Aacenaion. 

Declina- 
tion 
Nprih, 

Right 
Ascension. 

Declina- 
tion     ' 
North,    • 

b   m 
0   0 

• 
-   615 

h    m 
0    3 

• 
+2832 

h 
0 

ID 

3 

+5835 

fa    m 

0   5 

+4530 

h    m 

0   8 

e 
+14  37: 

1 

Jan. 

0.2 

8 
X3.87     .XI 

n 

57,8  0.6 

a 
Z3.95  -u 

33.3  0.8 

a 
51.29 

.31 

77.0  0.6 

8 
8.25     .21 

77.1  0.7 

8 
6.07     .12 

50.1  0.8 

10.2 

13.76     .10 

58.3  0.5 

13.82    .H 

32.4  1.0 

50.98 

.30 

76.2  X.0 

8.05     .20 

76.2  I.I 

5.95    .XX 

49.2  0.9 

20.2 

Z3.66  .09 

58.8  0.4 

13.68    .13 

31.2  X.3 

50.69 

.38 

74.9  x.S 

7.86    .x8 

74.9  x.5 

5.84     .11 

48.3  x.0 

30.2 

13.58  .08 

59.x  0.3 

13.57    ." 

29.8  x.5 

50.43 

.25 

73.2  2.0 

7.68    .x6 

73.3  x.8 

5.74     .09 

47.2  1.x 

Feb. 

9.1 

Z3.50  .06 

59-3  o-x 

X3.47    .09 

28.2  1.6 

50.20 

.21 

71.0  8.4 

7-53    .X3 

71.3  a.x 

5.66     .07 

46.2  X.I 

19.1 

13.45    -04 

59.30.1 

Z3.39    .06 

26.6  X.7 

50.02 

.15 

68.6  a.6 

7.42    .09 

69.12.3 

5.59     .05 

45.1  X.O 

Bto. 

I.Z 

13.43    .01 

59.Z0.3 

X3.35    .03 

24.9  1.6 

49.90 

.08 

65.9  2.7 

7.34    -05 

66.8  2.3 

5.56     .02 

44.2  0.9 

zz.o 

13.43    M 

58.70.5 

13.34    .o« 

23.4  x.5 

49.85 

.OZ 

63.2  2.7 

7.32    .00 

64.5  3.3 

5.55    .01 

43.4  0.7 

az.o 

13.47    .06 

58.0  0.8 

X3.38    .05 

21.9  x.3 

49.88 

.06 

60.52.7 

7.35    .o« 

62.3  2.Z 

558     .05 

42.7  0.5 

3X.O 

13-55  .09 

57-2  1.0 

X3.46  .xo 

20.7  x.x 

49.98 

.14 

57.9  «-5 

7-43     xa 

60.2  X.9 

5.66    .09 

42.3  0.3 

Apr. 

Z0.0 

13.66    .13 

56.0  x.a 

13.59  .15 

X9.8  0.8 

50.16 

.22 

55.6  2.2 

7.58    .X7 

58.5  X.6 

5.77    .'3 

42.2  0.0 

19.9 

13.82    .17 

54.7  1.5 

13.76  .ao 

19.2  0.4 

50:42 

.29 

53.6  1.8 

778    .23 

57.0  X.2 

5-92    .17 

42.4  0.3 

29.9 

Z4.OZ    .31 

53-1 1.7 

13.98  .^4 

X9.0  0.0 

50.75 

.36 

52.0  X.4 

8.04    .28 

56.0  0.8 

6.12     .21 

42.9  0.7 

May 

9.9 

14.23    .«4 

51.4  1.8 

14.23  .17 

X9.2  0.4 

51.14 

.41 

5a9o.9 

8.34    .33 

55.4  0.4 

6.35    .«5 

43.7  xo 

Z9.9 

14.49    '^ 

49.5  1.9 

X4.52   .30 

X9.8  0.9 

51.38 

.46 

50.30.3 

8.69   .36 

55.3  0.1 

6.61    .28 

44.8 1.3 

29.8 

Z4.77    .19 

47.5  a.o 

14-84   .3a 

20.7  X.I 

52.06 

.49 

50.2  o.a 

9.06   .39 

55.6  0.6 

6.90    .30 

46.2  x.5 

June 

8.8 

15-07    .3» 

43.4  S.I 

15.X7   .34 

22.0  x.) 

52.56 

.51 

50.7  0.7 

9.46    .40 

56.5  i.i 

7.21    .3X 

47.8  x.7 

z8.8 

15.35    -31 

43.4  a.0 

X5.52  .34 

23.6  X.8 

53.08 

.52 

51.6  x.a 

9.87    .41 

57.7  x.5 

7.53    -33 

49.6  7.9 

28.7 

15.70    .31 

4X.3  a.o 

X5.86  .34 

33.5  a.o 

53.59 

.5X 

53.1  x.7 

10.27    -40 

59.4  x.9 

7.85    .33 

51.6  2.Z 

July 

8.7 

16.OQ    .30 

39.4  Z.8 

x6.2o  .33 

27.7  a.a 

54.09 

.49 

55.0  2.x 

10.67    .38 

61.4  2.2 

8.16    .31 

53.7  a.x 

X8.7 

x6.a9  .s8 

37.7  X.7 

16.5  z  .31 

3aoa.4 

54.56 

-48 

57.3  J-5 

11.04    .36 

63.8  2.3 

8.46    .29 

55.9  2.x 

18.7 

Z6.56  .a6 

36.1  X.5 

16.8Z   .a8 

32.4  ».3 

54.99 

.4X 

60.0  a.8 

11.39    .33 

66.4  2.7 

8.74   'V 

58.0  8.x 

Aug, 

7.6 

x6.8z  .23 

34.8  x.a 

17.07  -n 

34.93.5 

55.38 

.36 

62.93.0 

11.70    .29 

69.2  2.9 

8.99    .14 

60.1  8.0 

17.6 

17.03  .10 

33-7  0.9 

17.30  .ax 

37.4  .«.5 

55.70 

.30 

66.0  3.2 

XI.96    .24 

72.2  3.0 

9*21    .20 

62.1  1.9 

27.6 

17.19    .15 

32.90.7 

17.48    .X7 

39.8  a.4 

55.98 

.«4 

69.4  3.3 

Z2.l8    .19 

75.2  3-0 

9.39    -X6 

63.9  1.8 

Sept 

6.6 

17-33  •" 

32.40.4 

17-63    .13 

42.2  a.3 

56.18 

.18 

72.7  3.4 

12.35    •X5 

78.2  3.0 

9.54    .X3 

65.6  x.6 

16.5 

17.4a   .08 

32.1  0.x 

17.74    .09 

44-4  2.x 

56.33 

.11 

76.1  3.4 

Z2.47   .10 

81.2  2.9 

9.64    .09 

67.x  1.4 

26.5 

17.48    .04 

32.Z0.X 

17.81    .09 

46.4  1-9 

56.41 

.05 

79.4  3.3 

12.55   .05 

84.0  2.8 

9.71    -05 

68.3  x.x 

Oct. 

6.3 

17.51    .00 

32.4  0.3 

17.83   .ox 

48.2  1.7 

56.43 

.OX 

82.6  3.x 

12.58   .00 

86.7  2.6 

9.75     .03 

69.30.9 

X6.4 

17.49   .03 

32.8  0.S 

17.83   .oa 

49.8  x.5 

56.38 

•07 

85.6  2.9 

X2.56  .04 

89.22.3 

9.74   -ox 

70.1  0.7 

26.4 

X7-45   -05 

33.4  0.6 

1779   .05 

51.2  x.a 

56.29 

.11 

88.4  a.6 

12.50   .07 

9X.4  2.0 

9.72    ^04 

70.7  0.5 

Nov. 

5*4 

X7.39   .07 

34-0  0.7 

X7.72   .08 

52.2  0.9 

56.14 

•X7 

90.82.3 

12.40    .IX 

93-3  x.7 

9.66    .06 

71.1  0.2 

15.4 

17.3X    .09 

34.8  0.8 

17.63   .xo 

33.0  a6 

55.95 

.21 

92.9  1.9 

12.28   .14 

94.8  1.3 

9.59    .08 

71.2  0.0 

25.3 

X7.ax  .10 

35.6  0.8 

X7.52    .18 

53.4  0.3 

55.72 

•«s 

94-5  x.4 

12.13   .16 

95.90.9 

9.50    .10 

71.1  0.2 

Dec 

5.3 

X7.XO    .XX 

36.40.8 

17.40   .X3 

33.6  ao 

55-45 

.a8 

95.6  0.9 

11.95    .x8 

96.6  0.3 

9.39  -xx 

70.8  0.4 

X5.3 

16.99  -" 

37.2  0.7 

X7.26    .X4 

53.4  0.3 

55.16 

-30 

96.20.3 

XI.76    .20 

96.90.0 

9.28    .xa 

70.4  0.6 

253 

Z6.88   .1] 

38.0  0.6 

17.1a    .14 

52.9  0.6 

54.86 

.31 

96.30.3 

tl.56     .20 

96.70.4 

9.X6  aa 

69.70.7 

35-a 

Z6.76   .xz 

38.6  0.6 

16.98    .14 

52.1  0.9 

54.55 

.3X 

95-8  0.7 

H.36    .2X 

96.1  0.9 

9.04  .12 

68.90.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Andromeds. 

I  Ceti. 

44 

Piscium. 

/3HydrL 

12  Ceti. 

Mean 
Solar 
Date. 

1 

1 
Right      !  Declina- 
Aacenatoo. '      tion 
,    North. 

Right 
Aacenaioo. 

D«:Uxia- 

tion 
Stmtk. 

Right 
AacexiaioiL 

DecUna- 

tion 

North, 

Right 
AacmaioD. 

DM^Una- 

Uon 

South. 

,  Right 
Aacenaion. 

Declina- 
tion 
South, 

b    m 
013 

+3613 

h    m 
014 

e        r 

—  922 

h     BX 

020 

e        f 
+     123 

h    m 
020 

-.7748 

h 
0 

m 
24 

• 
-   430 

Jan.      0.2 

• 
7.13 

.16 

n 

68.6  0.7 

1 
20.89   •" 

n 

39.7  0.6 

1 
17.55 

.XX 

15.0  0.7 

8 
29.81 

.95 

76.3  0.8 

8 
57.  X3 

.13 

31.8  0.7 

10.2 

6.97 

.16     67.7x.pl 

20.78    .XX 

40.2  0.5 

17.44 

.XX 

14-3  0.7 

28.88 

.90 

75.3  x.5 

J7.0X 

.XX 

32.5  0.6 

20.2 

6.81 

•»5 

66.5  1.3 

20.67   •»<> 

40.6  0.4 

17.33 

.xo 

13.6  0.6 

28.OZ 

.83 

73.6  x.9 

56.90 

.xz 

33.0  0.5 

30.2 

6.67 

.«3 

65.0  X.6 

20.57    -09 

4a9  0.3 

17.23 

.09 

13.0  0.6 

27.23 

.73 

71.4  M 

56.80 

.xo 

33.4  0.4 

Feb.     9-1 

6.54 

.IX 

63.3  X.8 

20.49    '07 

40.9  0.0 

17.14 

.08 

12.5  0.5 

26.55 

.68 

68.8  3.8 

56.71 

.08 

33^7  0.3 

19.1 

6.44 

.06 

61.3  X.9 

20.42    .05 

40.8  0.3 

17.08 

.06 

12.1  0.3 

25.99 

.49 

65.8  3-8 

56.64 

.06 

33.8  0.0 

Mar.     I.I 

6.38 

•04 

59-5  x-9 

2a  38     .08 

40.4  as 

17.03 

•03 

IZ.80.X 

25.57 

.53 

62.4  3^3 

56.59 

.03 

33^7  0.1 

ii.i 

6.36 

.00 

57.6  1.9 

20.38    .OX 

39.8  0.7 

17.03 

.00 

11.80.x 

25.29 

.80 

58.8  3.7 

56.57 

.00 

33-4  0.4 

2Z.O 

6.38 

.05 

55.8  1.7 

20.40    .04 

39.00.9 

17.04 

•04 

Z2.0  0.3 

25.Z6 

.03 

55.0  3.8 

56.58 

.03 

33.9  0.6 

31.0 

6.45 

.10 

54-a  x-3 

20.46    .08 

37.9  x.a 

17.09 

.08 

12.4  0.5 

25.19 

.10 

5X.3  3^8 

56.63 

•07 

33.x  0.9 

Apr.    10.0 

6.58 

.15 

53.9  x.a 

20.56  .xa 

36.6  X.4 

17.19 

.13 

13.0  0.8 

25.37 

.86 

47.4  5.8 

56.73 

.XI 

3X.X  x.i 

19.9 

6.75 

.90 

5Z.8  0.8 

30.70  .16 

35.x  x.6 

17.32 

.x6 

13.9  X.0 

25.72 

.4X 

43.6  3.6 

56.85 

.X5 

299  x.4 

29.9 

6.97 

.«4 

5i-a  0.4 

20.88   .to 

33.4  x.8 

17.50 

.19 

15.1  x.3 

26.21 

.36 

40.x  5-4 

57.0a 

.19 

38.4  Z.6 

May     9-9 

7.24 

.a8 

51.0  0.0 

2Z.Z0    .15 

31.5  x.9 

17.72 

.«s 

16.5  1.5 

26.84 

.70 

36.8  3.1 

57.23 

•13 

36.8  Z.7 

19.9 

7-54 

•Sa 

51.2  0.4 

21.34  •«« 

29.5  3.0 

17.96 

.36 

Z8.1  X.7 

27.60 

.88 

33.9  a.8 

57.47 

.86 

35.0  1.9 

29.8 

7.87 

•54 

51.8  0.8 

2Z.63    .a8 

37.4  «•» 

18.34 

.38 

X9.9  x.8 

28.47 

.91 

3X.3  «.4 

57.74 

.88 

33.0  3.0 

June     8.8 

8.23 

.36 

52.8  x.a 

21.93  .30 

25.3  3.x 

18.53 

.50 

31.8  x.9 

29.43 

.99 

39.3  X.9 

58.03 

.30 

31.0  8.0 

18.8 

8.59 

•57 

54.a  !•« 

32.23    .31 

23.2  3.x 

18.84 

•3x 

33.8  3.0 

30.46 

1.05 

37.5  x.4 

58.34 

.5X 

18.9  3.0 

28.8 

8.96 

.56 

55-9  x-9 

22.54    .51 

31.2  3.0 

19.15 

•5X 

35.8  3.0 

31.53 

I.OB 

36.40.8 

58.65 

•5x 

X6.9  3.0 

July     8.7 

9.3a 

•55 

58.0  3.a 

22.85    .5X 

19.4  x.8 

19.46 

•50 

37.8  3.0 

32.60 

1.07 

35-9  0.8 

58.96 

.50 

X4.9  1.9 

18.7 

9.66 

•53 

60.31.4 

a3.Z4  .19 

417.6  x.6 

19.7s 

.t9 

39.7  x-9 

33.66 

1.04 

36.00.5 

59.26 

.39 

X3.I  x.7 

28.7 

9-98 

•50 

62.72.5 

23.4*   ••7 

16.2  x.4 

30.03 

-«7 

31.5  x.7 

34.67 

.97 

36.6  a9 

59.54 

.37 

Xr.5  x.3 

Aug.     7-6 

10.26 

••7 

65.3  3.6 

23.68    .34 

14.9  X.X 

2a  29 

-t4 

33.x  X.5 

35.60 

.88 

27-7  x.4 

59.80 

•14 

XO.O  x.s 

17.6 

10.51 

.«3 

68.0  2.7 

23.90  .ax 

14.Q  0.8 

20.51 

•tx 

34.5  x.3 

36.4a 

.76 

39.4  x.9 

.60.03 

.81 

8.9  x.o 

27.6 

10.72 

.19 

70.7  "•7 

24.09  .X7 

X3.3  0.5 

20.70 

.X7 

35.7  x.i 

37.XO 

.63 

3X.6  3-3 

.60.32 

.x8 

8.0  0.8 

Sept.     6.6 

10.89 

•14 

73.3  a.6 

24-24    •X5 

13.0  0.3 

20.85 

•X4 

36.70.8 

37.6a 

.43 

34.x  •.7 

60.38 

•X4 

7.3  0.3 

X6.5 

ix.ox 

.xo 

75-9  «-5 

24-33   -09 

12.9  0.x 

20.97 

.10 

37-4  0.6 

37.97 

.86 

37.0  3.0 

60.50 

.XO 

7.0  0.3 

26.5 

11.09 

.06 

78.3  ^•5 

24.43  .05 

X3*I  0.3 

21.05 

•07 

37.9  0.3 

38.13 

•07 

4ao  3.x 

60.58 

•07 

6.9  0.0 

Oct.      6.5 

11.13 

•OS 

80.6  a.x 

24.46    .03 

13-5  0.5 

21.09 

•03 

38. X  O.X 

38.  XO 

•18 

43.x  SI 

60.63 

.03 

7.00.3 

16.5 

11.13 

.OS 

82.6  x.9 

24.46    .OX 

14. 1  0.7 

2I.IO 

.01 

38.10.x 

37.88 

-51 

46.x  3.0 

60.64 

.00 

7.40.4 

26.4 

1 1. 10 

.05 

84.4  x.6 

24.43  .04 

14.9  0.8 

21.08 

.<Q 

37-9  O.S 

37.49 

^ 

49.0  8.8 

60.63 

.03 

7.90.6 

Nov.     5.4 

IX. 03 

.08 

85.8  X.3 

24.38  .06 

15.8  0.9 

21.04 

.05 

37.6  0.4 

36.93 

.^ 

51.7  «-3 

60.58 

.03 

8.50.7 

15-4 

10.94 

•IX 

87.0  x.o 

24.30  .08 

16.7  0.9 

20.98 

.07 

37.x  0.5 

36.24 

.76 

53.9  a.o 

60.53 

.07 

9.30.8 

«5-3 

10.82 

.13 

87.8  0.6 

24.21   .xo 

17.6  0.9 

20.90 

.09 

36.5  0.6 

35.4a 

.86 

55.6  x.3 

60.44 

.09 

XO.X  0.8 

Dec.     5-3 

10.69 

•14 

88.3  0.3 

24.10   .xx 

18.60.9 

2o.8o 

.xo 

35.8  0.7 

34.53 

•95 

56.809 

60.34 

.xo 

XO.9  0.8 

15-3 

10.54 

•xs 

88.3  0.Z 

23.99   .x« 

19.40.8 

20.69 

•XX 

35.x  0.7 

33.59 

.96 

57-4  0.5 

60.34 

•XI 

XI.8  0.8 

25-3 

10.38 

.16 

88.0  0.5 

23.87    .13 

30^3  0.7 

20.58 

.zx 

34.4  0.7 

33.63 

.96 

57.4  0.5 

60.13 

.X3 

12.5  a8 

35.2 

I0.2Z 

.17 

87.4  0.8 

23.76    .X3 

30.9  0.6 

20.47 

.X3 

33-60.8 

3X.68 

.94 

56.8  x.o 

60.00 

.xa 

13.2  0.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

TT  Andromedae. 

a  Cassiopeise. 

/?Ceti. 

21  Cassiopeiae. 

0  Cassiopeiae. 

Right 
Ascension. 

Declina- 
tion 
North. 

Right 
Ascension. 

Declina- 
tion 
North, 

Right 
AscensioxL 

Declina- 
tion 
South, 

Right 
Ascension. 

Declina- 
tion 

North. 

Right 
Ascension. 

Declina- 
tion 
North. 

h    m 

0         r 

h 

m 

e       ( 

h    in 

e         » 

h 

in 

0      * 

h    m 

0        f 

031 

+3310 

0 

34 

+55  59 

038 

-I83I 

0 

39 

+7426 

039 

+4744 

Jan.      CX3 

8 

33.45    -15 

24.5  0.6 

t 
5I.X2 

.38 

42.9  aa 

8 
35-23     .13 

68.8  a7 

s 
4.20 

.69 

55.2  0.3 

s 

XO.36     .2X 

34-3  0.3  1 

X0.2 

33.30    .15 

23.8  0.9 

50.84 

.38 

42.4  0-7 

35.10    .X3 

69.30.4 

3.50 

.70 

55-1  0.4 

ZO.I5     .22 

33-8  0.7 

20. 2 

33.14    .15 

22.8  1.3 

50.56 

.«7 

41.5  i.a 

34.98     .X2 

69.5  0.x 

2.81 

.68 

54.4  x.o 

9-93   .ax 

32.8  x.8 

30.2 

33.00    .14 

21.4  1.4 

50.30 

.85 

40.0  x.6 

34.86     .XX 

69.50.x 

2.15 

.63 

53.2  x.5 

9.72    .30 

31.5  x.6 

Feb.     9-1 

32.87   .la 

X9.9  X.6 

50.06 

.32 

38.2  3.0 

34.75  •«<> 

69.20.4 

X.56 

.56 

51.4  2.0 

9.54    .x8 

29.7  x.9 

19. 1 

32.76   .09 

X8.3  X.7 

49.86 

.x8 

36.0  3.3 

34.66  .08 

68.70.7 

X.04 

.46 

49.1  a.4 

9.38    .X4 

27.7  3.1 

Mar.     i.i 

32.69  .06 

16.5  1.7 

49.70 

.13 

33.6  3.5 

34.59  .05 

67.8  x.o 

0.64 

.34 

46.5  2.7 

9.26    .xo 

25.6  3.3 

IZ.X 

32.64     .03 

14.8  x.7 

49.61 

.06 

31. 1  3.6 

34-55   .M 

66.8  1.3 

0.38 

.30 

43-7  a.9 

9.18  .05 

23.3  «-3 

21.0 

32.65     .03 

13.2  x.6 

49.59 

.01 

28.5  3,5 

34-55   -ox 

65.4  X.5 

0.25 

.05 

40.7  3.0 

9.16     .01 

21.0  8.8  1 

31.0 

32.70     .07 

I 1.7  1.4 

49.63 

.08 

26.0  3.4 

34.58   .03 

63.8  1.7 

0.28 

.XX 

37.7  3.0 

9.20  .07 

X8.98.X 

Apr.    IO.O 

32.80     .13 

X0.5  I.I 

49.76 

.16 

23.7  a.a 

34.66     .10 

62.0  1.9 

0.46 

.36 

34.8  3.8 

9.31    .X3 

16.9  1.8 

20.0 

32.95    -17 

9.60.8 

49-95 

.« 

21.7  1.9 

34-77   'H 

60.0  3.x 

0.80 

.4X 

32.x  3.5 

9-47   •X9 

15.2  X.5 

29.9 

33.14     .M 

9.00.4 

50.22 

.30 

20.0  x.s 

34.93   .18 

57.9  a.a 

X.28 

.54 

29,7  8.3 

9-70   .as 

X3.9  x.8 

May     9-9 

33.39    .«6 

8.80.0 

50.55 

.36 

18.7  x.o 

35-13    .M 

55.6  3.3 

X.88 

.66 

27.8  x.7 

9-98    .3x 

X2.9  0.8 

19.9 

33.67    .30 

9.00.4 

50.94 

.41 

17.9  0.6 

35.36  .25 

53.2  3.4 

2.59 

.76 

26.3  X.8 

XO.31    .33 

12.4  0.3 

29.8 

33.98    .33 

9.5  0.8 

51.37 

.45 

17.6  0.x 

35.62    .98 

50.9^.3 

3.39 

.84 

25.3  0.7 

XO.68    .39 

X2.4  0.3 

June     8.8 

34.32    .35 

10.5  x.x 

51*83 

.48 

17.7  0.4 

35.92  .30 

48.6  8.3 

4.25 

'.88 

24.8  0.3 

IX.08    .41 

Z2.8  0.6 

18.8 

34.67    .36 

XI.8  1.5 

52.31 

.49 

X8.4  0.9 

36.23    .3x 

46.4  8.8 

5.15 

.91 

25.0  0.4 

XX.49    .43 

X3.6  X.X 

28.8 

35.03    .36 

X3.5  1.8 

52.80 

.49 

19.6 1.4 

36.54    .32 

44-3  «.o 

6.07 

.9X 

25.6  0.9 

IX.92    .43 

X4.9  x.5 

July     8.7 

35.39    .35 

X5.4  3.0 

53.29 

.48 

21.2  1.8 

36.86    .32 

42.5  x.7 

6.97 

.89 

26.8  X.4 

12.34    •4X 

x6.6  X.8 

18.7 

35.73    -33 

X7.5  3.3 

53.76 

.46 

23.1  3.2 

37-18    .3x 

40.9  <.4 

7.85  .85 

28.4  X.9 

12.74    -40 

x8.6  3.3 

28.7 

36.05    .31 

X9.8  3.4 

54-19 

.4a 

25.5  8.5 

37-47   .89 

39.6  x.x 

8.68 

.79 

3a6  8.4 

X3.I2    .37 

20.9  3.5 

Aug.    7.7 

36.34   -as 

22.3  a.5 

54.60 

.38 

28.x  3.8 

37.75    .a6 

38.6  0.8 

9.43 

.7a 

33.1  a.7 

13.48    .34 

23.5  a.7 

17.6 

36.60   ,u 

24.8  8.5 

54-95 

.33 

31.0  3.0 

37-99  .«3 

38.0  0.4 

10.  IX 

.63 

36.0  3.0 

13.79    .30 

26.2  3.8 

27.6 

36.83     .90 

27.3  8.5 

55-26 

.38 

34.1  3.x 

38.20    .19 

37-8  0.1 

X0.69 

.54 

39.2  3.3 

X4.06    .35 

29.1  3.9 

Sept.    6.6 

37.01    .16 

29.7  3.4 

•55.51 

.32 

37.2  3.a 

38.38    .x6 

37-8  0.3 

ix.x6 

.42 

42.6  3.3 

X4.29     .20 

32.0  3.9 

X6.5 

37.16    .la 

32.1  3.3 

55.71 

.17 

40.5  3.2 

38.52    .12 

38.3  0.6 

X1.53 

.3X 

46.2  3.6 

14.47    .X5 

34-9  a.9 

26.5 

37.26   .08 

34.4  «•« 

55.84 

.XX 

43.6  3.2 

38.61    .08 

39.0  0.9 

11.77 

.19 

49.8  3.7 

X4.60   .xx 

37.8  3.8 

Oct.      6.5 

37.32    .04 

36.5  a.o 

55.92 

.05 

46.8  3.x 

38.67    .04 

40.0  x.x 

11.90 

.07 

53.4  3.6 

X4.68    .06 

40.6  ^,7 

16.5 

37.35    -oi 

38.3  1.8 

55.94 

.OX 

49.7  a-9 

38.70    .00 

41.2  1.3 

XX.9X 

.05 

57.0  3.5 

14.71    .ox 

43.2  2.6 

26.4 

37.34    •« 

39.9  1.5 

55.91 

.06 

52.5  2.6 

38.68    .03 

42.5  1.4 

IX.80 

.X7 

60.4  3.3 

14.70  .03 

45-6  2.3 

Nov.     5-4 

37.30    .05 

41.3  i.a 

55-83 

.10 

55.0  2.3 

38.64    .05 

43.8  1.4 

11.58 

.88 

63.6  3.0 

14.65  .07 

47.8  8.0 

^S'4 

37.23    .08 

42.4  0.9 

55-71 

.15 

57-1  a.o 

38.58    .08 

45.2  X.4 

XX.25 

.38 

66.5  3.7 

X4.56   .xo 

49-6  x.7 

«5.4 

37.13    .10 

43.2  0.6 

55.54 

.xg 

58.9  1.6 

38.49    .xo 

46,6  1.3 

XO.82 

.48 

69.01.3 

14-43    •X4 

51.0  X.3 

Dec.     5-3 

37.02   .xa 

43.7  0.3 

55.33 

.32 

60.3  x.x 

38.39    .XX 

47.8  1.3 

XO.30 

.56 

7X.0  1.8 

X4.28    .X7 

52.x  0.9 

X5-3 

36.89   .14 

43.8  0.1 

55.09 

.as 

61.X  0.6 

38.27     .13 

48.9  X.O 

9.70 

.63 

72.5  x.t 

14.  XO    .30 

52.7  0.4 

25.3 

36.74   .15 

43.6  0.4 

54.83 

.37 

6X.5  0.1 

38.14    •X3 

49.8  0.8 

9.04 

.67 

73.4  0.6 

X3.9O    .SI 

52.9  0.x 

35-2 

36.59   -15 

43.0  0.7 

54.55 

.38 

61.3  0.4 

38.01    .X3 

50.4  0.7 

8.35 

.70 

73.7  0.0 

X3.68     .22 

52.6  0.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

6  Piscium. 

y  Cassiopeiae. 

fi  Andromedae. 

43  Ceph 

ei  (H.) 

£ 

Piscium. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declina- 
tion 
North. 

Right 
Ascension. 

Declina- 
tion 
North. 

Right 
Ascension. 

Declina- 
tion 
North. 

Right 
Ascensioa 

DecUna- 

don 
North. 

Right 
Ascension. 

Declina- 
tion 
North. 

h 

m 

0      f 

b  m 

0      t 

h 

m 

0       > 

h   m 

•     » 

h 

m 

0     f 

0 

43 !+  7   2 

050 

+6010 

0 

51 

+37  57 

054 

+8543 

0 

57 

+   721 

Jan. 

0.3 

s 
30.74 

.11 

34-7  0-7 

s 
41.80    .33 

54.3  0.0 

8 
13.40 

.17 

42.8  0.4 

s 
67.31  3.71 

41.20.8 

s 
46.37 

.11 

13.8  0.7 

X0.2 

30.63 

.13 

34.0  0.7 

41.48    -33 

54.1  0.5 

13.24 

.17 

42.3  0.7 

64.56  3.77 

41.6  0.1 

46.26 

.13 

13.I  0.7 

20.2 

30.51 

.13 

33-2  0.8 

41.15    -33 

53.4  10 

13.07 

.X7 

41.4  1.0 

61.81  3.73 

41.4  0.6 

46.14 

.13 

12.4  0.7 

30.2 

.30.40 

.11 

32.5  0.7 

40.83    .31 

52.1  X.5 

12.90 

.16 

40.2  1.3 

59.15  2-57 

40.5  1.8 

46.02 

.13 

1 1.6  0.7 

Feb. 

9.2 

30.30 

.09 

31.8  0.7 

40.53    .«8 

50.4  1.9 

12.74 

.15 

38.7  1.6 

56.70  3.33 

39.0  1.8 

45.91 

.11 

11.00.7 

19.1 

30.21 

.07 

31. 1  0.6 

40.28    .33 

48.3  as 

12.61 

.13 

37.0 1.8 

54-54  «-97 

37.0  3.3 

45.81 

.09 

10.3  0.6 

Mar. 

I.I 

30.15 

.05 

30.6  0.5 

40.07    .17 

46.0  8.3 

12.50 

.09 

35.2  1.8 

52.78  1.54 

34.5  a.6 

45.73 

.06 

9.80.5 

ii.i 

30.11 

.03 

30.2  0.3 

39.94    .10 

43.4  a.6 

12.43 

.05 

33.4  1.8 

51.49  1.04 

31.7  «.9 

45.68 

.03 

9.40.3 

21.0 

30.10 

.01 

30.1  0.1 

39.87     .03 

40.8  3.7 

12.41 

.00 

31.6  X.8 

50.72   .51 

28.73.1 

45.66 

.00 

9.30.1 

31.0 

30.14 

.05 

30.1  0.3 

39-89    -06 

38.x  3.6 

12.44 

.05 

29.9  1.6 

50.48   .05 

25.6  3.1 

45.68 

.04 

9.3  o.» 

Apr. 

10.0 

30.21 

•  10 

30.4  0.4 

39.99  .14 

35.6  3.4 

12.52 

.11 

28.3  1.4 

50.81    .60 

22.5  3.1 

45.74 

.08 

9.5  0.4 

20.0 

30.33 

.14 

30.9  0.7 

40.18    .33 

33.4  a-» 

12.65 

.16 

27.1  I.I 

51.68  1.13 

19-5  a-9 

45.85 

.13 

10.0  0.6 

29.9 

30.49 

.18 

31.7  0.9 

40.44  .31 

31.4  1.8 

12.84 

.31 

26.2  0.8 

53.05  1.61 

16.8  3.6 

45.99 

.X7 

10.8  0.9 

May 

9.9 

30.69 

.33 

32.8  1.3 

40.78  .38 

29.8  2.4 

13.08 

.36 

25.6  0.4 

54.88  3.04 

14.4  3.3 

46.18 

.31 

11.8  1.1 

19.9 

30.92 

.25 

34-1  1-4 

41.19  .44 

28.7  0.9 

13.36 

.30 

25.4  0.0 

57.10  2.40 

12.4  1.7 

46.40 

.24 

13.1  1.4 

29.9 

3119 

.38 

35.7  1.6 

41.65  -48 

28.1  0.4 

13.68 

.33 

25.7  0.4 

59.64  3.69 

10.9  1.3 

46.66 

•27 

14.6  1.6 

Jane 

8.8 

31.48 

.30 

37.4  1-8 

42.15  .5a 

27.9  0.1 

14.02 

.36 

26.3  0.8 

62.43  3.88 

10.0  0.7 

46.94 

.29 

16.2  1.7 

18.8 

31.78 

.31 

39.2 1.9 

42.68  .54 

28.30.6 

14.39 

.37 

27.3  1.3 

65.38  3.01 

9.60.1 

47.24 

.31 

18.0  1.9 

28.8 

32.09 

.31 

41.2  3.0 

43-22    .54 

29.1  i.i 

14.76 

.38 

28.7  1.5 

68.42  3.05 

9.70.4 

47.55 

.31 

19.9  1.9 

July 

8.7 

32.41 

.31 

43.1  3.0 

43.76    .53 

30.5  1-5 

15.14 

.37 

30.4  1.8 

71.46  3.03 

10.4  1.0 

47.87 

.31 

21.9  1.9 

18.7 

.32.71 

.30 

45.1  1.9 

44.28    .51 

32.2  1.9 

15.50 

.36 

32.4  2.1 

74.44  3.93 

11.6  1.5 

48.17 

.30 

23.8  1.9 

28.7 

33.00 

.38 

47.0  1.8 

44-78    .48 

34.4  a-3 

15.85 

.34 

34-6  2.3 

77.28  3.75 

13.4  2.0 

48.47 

.38 

25.7  ».8 

Aug. 

7.7 

33-27 

.25 

48.8  1.7 

45.24    .44 

36.8  3.6 

16.17 

.31 

37.0  2.4 

79-93  2.54 

15.6  3.4 

48.74 

.86 

27.5  1.7 

17.6 

33.51 

.33 

50.4  1-5 

45.66    .39 

39.6  3.9 

16.46 

.27 

39-4  «-5 

82.33  3.36 

18.2  3.8 

48.99 

.23 

29.1  1.5 

27.6 

33.72 

.19 

51.9  1.3 

46.02    .34 

42.6  3.1 

16.72 

.23 

42.0  2.6 

.84.43  1.94 

21.2  3.x 

.49.21 

•30 

30.5  1-3 

Sept. 

6.6 

33.89 

.16 

53.1  i.i 

46.33    .28 

45.8  3.2 

16.93 

.19 

44.5  2.5 

86.20  X.59 

24.5  3.4 

49.40 

.17 

31.8  1.1 

16.5 

34.03 

.13 

54.1  0.9 

46.58     .31 

49-0  3.3 

17.11 

.15 

47.1  «-5 

87.60  I.SO 

28.0  3.6 

.49.55 

.14 

32.8  0.9 

26.5 

34-14 

.09 

54-9  0.7 

46.76     .15 

52.3  3.3 

17.24 

.11 

49.5  2-4 

88.59    .79 

31.7  3.7 

49.67 

.10 

33.6  0.7 

Oct. 

6.5 

34.21 

.05 

55.4  0.4 

46.88     .09 

55-5  3.2 

17.33 

.07 

51.8  3.2 

89.17    .36 

35.5  3-8 

.49.76 

.07 

34.1  0.5 

16.5 

34.24 

.03 

55.8  0.3 

46.93     .<» 

58.7  3.1 

17.39 

.03 

53-9  2.0 

89.30    .08 

39.2  3.7 

49.81 

.04 

34-4  0.2 

26.5 

34-25 

.01 

55.9  0.0 

46.92     .04 

6i.6  a.9 

17.40 

.01 

55-8  1.8 

89.00   .53 

42.9  3.6 

49.83 

.01 

34.60.0 

Nov. 

5-4 

34.23 

.03 

55.8  0.3 

46.86     .09 

64*4  3.6 

17.38 

.04 

57.5  1-6 

88.24    .98 

46.5  3-4 

49.82 

.03 

34-5  o.» 

15-4 

34.18 

.06 

55.6  0.3 

46.74    .»5 

66.83.3 

17.32 

.07 

58.9  1.3 

87.06  Z.40 

49.7  3.1 

49.79 

.04 

34-3  0.3 

25.4 

34.^2 

.08 

55.2  0.4 

46.56    .20 

68.9  1.9 

17.24 

.10 

60.0  0.9 

85.46  1.79 

52.7  2.7 

49.73 

.06 

33-9  0.4 

Dec. 

5-3 

34.03 

.09 

54.7  0.5 

46.34    .24 

70.5  1.4 

17.13 

.13 

60.8  0.6 

83.49  2.14 

55.2  2.3 

49.66 

.oS 

33.4  0.5 

15-3 

33.94 

.10 

54.1  0.6 

46.08  .38 

717  0-9 

17.00 

.14 

61.2  0.3 

81.20  3.43 

57.2  1.7 

49.56 

•  10 

32.9  0.6 

25-3 

33.83 

.11 

53.5  0.7 

45.78  .31 

72.3  0.4 

16.85 

.16 

61.2  0.2 

78.66  8.64 

58.6  1.1 

49.46 

.11 

32.2  0.7 

35-3 

33-71 

.13 

52.7  0.7 

45.46  .33 

72.5  0.1 

16.68 

.17 

60.80.3 

75.95  a-78 

59.4  0.5 

49.34 

.13 

31.5  0.7 

326 


FIXED  STARS,  1900. 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

/3  Andromedae. 

K  Tucanae. 

/  Piscium. 

d^Ccti. 

38  Cassiopeiae. 

Mean 
Solar 
Date. 

1 

Right 
Ascension. 

Declina- 
tion 
North. 

Right 
Ascension. 

Declina- 
tion 

Right 
AscensiozL 

DeeUna- 

tion 
North, 

Right 
Ascension. 

Declina- 
tion 
South. 

Right        Declina-  ' 
Ascension.         tion 

North,    1 

h 

m 

0       » 

h 

m 

0      « 

h 

m 

e        r 

h    m 

0      » 

h    m'         «»      ' 

I 

4 

+35    5 

I 

12 

-6923 

I 

12 

+  35 

119 

-  841 

123+6944 

Jan.      0.3 

s 
9.28 

•15 

42.10.3 

s 
23.54 

.56 

100.0  0.3 

s 
39.71 

.xz 

22.00.7 

8 
2.76     .13 

56.2  0.8 

s 
49.59    -48 

84.2  0.7 1 

lo.a 

9.13 

.z6 

41.6  0.6 

22.98 

.56 

99.9  0.4 

39.60 

.xa 

21.3  0.7 

2.64     .13 

56.9  0.7 

49. 10    .51     84.6  O.X 

20.2 

8.96 

.x6 

40.8  0.9 

22.42 

.54 

99.2  1.0 

39.48 

.13 

20.6  0.7 

2.51    .X3 

57.5  0.5 

48.59    .5a     84.50.5 

30.2 

8.80 

.16 

39.7  »-a 

21.89 

.51 

98.0  x.6 

39.36 

.X3 

20.0  0.6 

2.38     .13 

57.9  0.3 

48.07    .5X     83.7  1.0 

Feb.     9-a 

8.65 

.15 

38.4  1.5 

2X.40 

.47 

96.x  3.x 

39-24 

.zz 

19.5  0.5 

2.26     .13 

58.  X  0.Z 

47.58    .48 

82.4  Z.5 

19. 1 

8.5X 

.13 

36.9  1.6 

20.95 

.4a 

93.8  3.5 

39.13 

.zo 

X9.0  0.4 

2.15     .XX 

58.1  O.X 

47.13    .4a 

80.7  3.0 

Max.     i.i 

8.40 

.09 

35-a  w 

20.57 

.35 

9I.X  3.9 

39.04 

.08 

18.7  0.3 

2.05     .09 

57.9  0.3 

46.74    -34 

78-4  a.4 

XI. I 

8.32 

.06 

33-5  1.7 

20.26 

.36 

88.0  3*3 

38.98 

.05 

18.6  0.0 

1.98     .06 

57.4  0.6 

46,44    ,35 

75.9  «-6 

21. X 

8.29 

.OX 

31.9  1-6 

20,04 

.18 

84.6  3.5 

38.95 

•oz 

18.6  0.3 

1.93     -03 

56.7  0.8 

46.24    .14 

73-2  3.8 

31.0 

8.30 

.04 

30.3  1.5 

19.91 

.09 

81. X  3>6 

38.95 

,03 

X8.9  0.4 

1.93    -OX 

55.8  X.I 

46.16     .03 

70.4  3.8 

Apr.   10.0 

8.36 

.09 

28.9  X.3 

X9.87 

•ox 

77.4  3.7 

38.99 

.06 

X9.4  0.6 

X.96     .05 

54.6 1.3 

46.20     .ZO 

67.5  3.8 

20.0 

8.48 

.14 

27.8  x.o 

19.94 

.13 

73.6  3.7 

39.08 

•xz 

2a  I  0.9 

2.04     .10 

53.2 1.5 

46.36     .33 

64.8  3.6 

29.9 

8.65 

.19 

27.0  0.7 

20.11 

.33 

70.0  3.6 

39.21 

.X5 

21.1  I.I 

2.16    .14 

51.5  Z.7 

46.63     .33 

62.4  3.3 

May     9-9 

8.86 

.a4 

26.5  0.3 

20.37 

.31 

66.4  3.3 

39.38 

.X9 

22.3 1.3 

2.32    .18 

49.7  Z.9 

47.02     .44 

60.2  3.0 

19.9 

9*13 

.08 

26.3  0.1 

20.73 

.40 

63.0  3.3 

39.59 

.33 

23-7  X.5 

2.52     .33 

47.7  3.0 

47-51   .54 

58.4  Z.6 

29.9 

9*43 

.3a 

26.6  0.4 

21.17 

.48 

59.9  3.0 

39.84 

.36 

25.3  x.7 

2.75    .85 

45.7  a.x 

48.09    .6x 

57.1  X.I 

Jane     8*8 

9.76 

•34 

27.2  0.8 

2X.69 

-53 

57.1  3.6 

40.  IX 

.38 

27.1  X.8 

3.02  .38 

43*6  3.Z 

48.74    .67 

56.2  0.6 

x8.8 

10.  XX 

.36 

28.2  x.a 

22.27 

.6x 

54.8  3.x 

40.40 

.30 

29.0  1.9 

3.30  .30 

41.4  3.Z 

49.44  -n 

55.9  O.Z 

28.8 

XO.47 

.36 

29.5  X'5 

22.90 

.64 

52.9  1.6 

40.70 

.3X 

30.9  X.9 

3.6X    .31 

39.3  3.0 

50.17    -74 

56.0  0.4 

July      8.8 

ia84 

.36 

31.2  1.8 

23.56 

.66 

51.5  X.X 

4X.01 

.3X 

32.8  1.9 

3.91    .3X 

37.4  1.9 

50.91  .74 

56.7  0-9 

18,7 

11.20 

.35 

33-0  a.0 

24.22 

.66 

50.7  0.5 

41-32 

.30 

34.7  1.8 

4.22    .30 

35.6  x.7 

51.65    .73 

57.9  x.4 

28.7 

".54 

.33 

35.x  3.3 

24.88 

.64 

50.5  0,1 

4X.62 

.a9 

36.5  x.7 

4.52    -89 

33.9  x.5 

52.37    .70 

59.5  1.8 

Aug.     7-7 

11.86 

.3X 

37.4  a-3 

25.51 

.6x 

50.9  0.7 

41,90 

-97 

38.2  1.6 

4.80    .38 

32.6  x.3 

53.05    .66 

61.5  3.3 

X7.6 

I2.X6 

.a8 

39.7  a-4 

26. 10 

•55 

51.8  x.3 

42.16 

'M 

39.6  x.4 

5.07    ,35 

31.5  0.9 

53.68    .6x 

63.9  3.6 

27.6 

X2.42 

-M 

42.x  3.4 

26.6X 

.48 

53.3  X.7 

42.39 

.3Z 

40.9  I.X 

5.30     .33 

30.7  0.6 

54.25    .54 

66.73.9 

Sept.    6.6 

12.64 

•so 

44.5  «-4 

27.05 

.39 

55.3  «.a 

42.59 

.z8 

41.9  0.9 

5.50    .19 

30.3  0.3 

54.75    -46 

69.7  3.1 

x6.6 

12.83 

.X7 

46.8  3.3 

27.40 

.39 

57.7  «.6 

42.75 

.Z5 

42.7  0.6 

5.67    ,x6 

30.x  0.0 

55.18    .38 

72.9  3.3 

26.5 

12.97 

.X3 

49.x  3.3 

27.64 

.19 

60.53.9 

42.88 

.13 

43-2  0.4 

5,81     .13 

30.3  0.3 

55.52    .30 

76.2  3.4 

Oct.     6.5 

13.08 

.09 

5X.2  3.0 

27.77 

.08 

63.5  3.x 

42.98 

.08 

43.5  0.3 

5.91     .08 

30.7  0.6 

55.77    .« 

79.6  3.4 

16.5 

13.15 

.05 

53.1  X.9 

27.79 

.03 

66.6  3-x 

43.04 

.05 

43.5  0.0 

5.98     .05 

3X-4  0.8 

55.94     .13      83.03.4 

1 

26.5 

13.18 

•ox 

54.9-X.7 

27.70 

.14 

69.7  3.x 

43.08 

.03 

43.3  0.3 

6.01    .03 

32.3  0.9 

1 

56.01     .03      86.43.3 

Nov.     5-4 

I3.X8 

•oa 

56.4  X.4 

27.51 

.34 

72.7  a.9 

43.08 

•OZ 

43.0  0.4 

6.01    .oz 

33.3  1.0 

55.99     .07      89.63.x 

15-4 

13.14 

.05 

57.7  X.' 

27.22 

•33 

75.5  a.6 

43.06 

.03 

42.6  0.5 

5.99   .03 

34.4  X.X 

55.87    .Z6  1   92.5  3.8 

«5-4 

13.07 

.08 

58.7  0.8 

26.84 

.4X 

77.9  a.a 

43.02 

.06 

42.0  0.6 

5.95  .06 

35.5  X.X 

55.67    .34  1  95.2  «.5 

Dec.     5-3 

12.98 

.xo 

59.4  0.5 

26.40 

.47 

79.9  1.7 

42.95 

.08 

41-3  0.7 

5.88   .08 

36.6  I.X 

55.39     .3a     97.4  2-X 

15-3 

12.86 

•la 

59.8  0.3 

25.90 

.53 

81.4  x.3 

42.87 

.09 

40.6  0.7 

5.79   .zo 

37.7  X.0 

55.03   .39    99-3  »-« 

25.3 

12.73 

•14 

59.8  0.1 

25.36 

•55 

82.3  0.6 

4^-77 

•  ZZ 

39.9  0-7 

5.68    .xz 

38.7  0.9 

54.60     .45    100.6  Z.O 

35-3 

12.58 

.16 

59.30.5 

24.80 

.56 

82.6  0.0 

42.65 

.13 

39.1  0.7 

5-57   -xa 

;  39.50.8 

54.13  .50101.30.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

9  Piscium. 

V  Andromede. 

9r  Piscium. 

a  Eridani. 
{Achemar.) 

V  Piscium. 

Aseanaion. 

Declina- 
tion 
North, 

Right 
Asceniion. 

Declina- 
tion 
North, 

Right 
AacensiozL 

Declina- 
tion 
North. 

Right 
Aacention. 

Declina- 

Uon 
South. 

Right 
Aacensioa 

Declina- 

tion 
North, 

h 

mi        •      ' 

h    m 

• 

h      03 

e        t 

h 

m 

e      » 

h    m 

0      ' 

I 

a6 

+  1449 

130 

+4054 

131 

+  1137 

I 

33 

-5744 

136 

+    458 

Jan.      0.3 

s 
9.30 

.za 

58.8  0.6 

8 

57.28    .x6 

36.7  0.0 

• 

49.23     .XX 

56.4  0.6 

60.6X 

.33 

53.3  0.7 

s 

15.04     .XX 

59.8  0.7 

X0.3 

9.18 

.19 

58.1  0.7 

57."    .x« 

36.6  0.4 

49.11     .Z9 

55.8  0.7 

60.27 

.34 

53.7  0.9 

14.93    .xt 

59.1  0.7 

20«3 

9.05 

•13 

57.4  0-7 

56.92    .X9 

36.0  0.7 

48.98    .X3 

55.x  0.7 

59.93 

.34 

33.6  0.4 

14.80    .zs 

58.4  0.7 

30.2 

8.92 

.13 

56.6  0.8 

56.73    .x» 

35.x  X.0 

48.85    .xs 

54.5  0.7 

59.60 

.33 

52.9  0.9 

X4.67    .13 

57.7  0.6 

Feb.     9-« 

8.79 

•xa 

55.8  0.8 

56.54    .x8 

$3.9 1.3 

48.72    .X3 

53.6  0.7 

59.27 

.3t 

5X.7  i.| 

14.55    .xt 

57.10,6 

19. 2 

8.67 

.ZI 

55.0  0.8 

56.37    .16 

$2.5  x.6 

48.60    .xs 

52.9  0.7 

58.97 

.98 

50.0  9.0 

14.43    .xt 

56.6  0.S 

Mar.     i.x 

8.57 

.09 

54.20.8 

56.22    .X3 

30.8  x.7 

48.50    .09 

52.2  0.6 

58.71 

*H 

47.8  «.4 

14.3a  ^ 

56.2  0.3 

ZI.X 

8.49 

.06 

53.5  0.7 

56.10   .zo 

29.0  z.8 

48.42    .07 

5X.6  0.5 

58.49 

•90 

45.2  9.8 

14.24  .07 

56.00.x 

21.1 

8.45 

.OS 

52.9  0.5 

56.03    .05 

27.x  x.8 

48.37    .03 

51.2  0.3 

58.32 

•X4 

42.3  3.x 

14. 18  .04 

56.0  0.0 

31.0 

8.44 

.ox 

52.4  0.3 

56.00    .00 

25.3  x.8 

48.35    .ox 

51.0  0.x 

58.21 

.06 

39.  t  3.3 

14.16    .00 

56.1  0.9 

Apr.    X0.0 

8.47 

.06 

52.2  0.x 

56.03    .06 

23.6  x.6 

48.38    .05 

50.90.1 

58.X7 

«OX 

35.7  3.4 

X4.19    .04 

56.4  0.3 

20.0 

8.53 

•  10 

52.2  0.x 

56.12   •za 

22.x  x.4 

48.45    .09 

51.X  0.3 

58.19 

.06 

32.2  3.5 

14.25   .00 

57.0  0.7 

30.0 

8.68 

•15 

52.5  0.4 

56.27   .X7 

20.9  x.t 

48.57    .M 

5X.5  0.6 

58.29 

•XS 

28.7  3.6 

14.36    .xs 

37.8  0.9 

May     9*9 

8.84 

,19 

53.0  0.7 

56.47   .93 

X9.90.8 

48.73    .x8 

52.2  0.8 

58.45 

••0 

25.x  3.$ 

14.51    .17 

58.9  i.t 

19.9 

9.05 

.83 

33.8  0.9 

56.72    .98 

X9.3  0.4 

48.93    •« 

53.2  X.0 

58.68 

•96 

21.7  3.3 

X4.7O     .9X 

60.2  x.4 

29.9 

9.30 

.96 

54.8  1.9 

57-02   .39 

X9.X  0.0 

49.X7    .95 

54.4  x.S 

58.98 

.3« 

X8.5  3.x 

14.93    .94 

O1.7  x.6 

Jane    8.9 

9.57 

•99 

56.1  X.4 

57.36   .35 

X9.30.4 

49.44    .98 

55.8  x.5 

59.33 

.37 

X5.5  9.8 

15.19   .a7 

63.3  ».7 

X8.8 

9.87 

•3X 

57-6  1.6 

57.72   .37 

X9.8  0.7 

49.73  .30 

57.3  «.« 

59.73 

•4X 

X2.8  9.5 

15.47   .a9 

65.x  1.8 

28.8 

10.  x8 

•3a 

59.3  t.7 

58.10    tsg 

20.7  X.X 

50.04    .3X 

59.0  x.7 

60.X6 

M4 

X0.6  9.0 

15.77    .30 

66.9  X.9 

July      8.8 

10.50 

•39 

61.  X  1.8 

58.49    .35 

22.0  1.4 

50.35    .3X 

60.8  1.8 

60.62 

.46 

8.8  x.S 

16.08    .31 

68.6  x.9 

X8.7 

10.82 

•3a 

62.9  1.9 

58.88    .38 

23.6  X.7 

50.66    .3X 

62.7  x.8 

6X.09 

•47 

7.5  ».o 

16.39    .3X 

70.6  x.8 

28.7 

ZX.13 

.30 

64.8  X.9 

59.25    .37 

25.4  x.9 

50.97    .30 

64.5  x.8 

61.55 

.46 

6.8  o.s 

X6.69    .30 

72.4  x.7 

Aug.     7-7 

11.43 

.9B 

66.6  X.8 

59.61    .35 

27.4  a.i 

5X.27    •* 

66.3  x.7 

62.OX 

.44 

6.60.x 

16.98    .98 

74.0  1.6 

17.7 

11.70 

.96 

68.4  X.7 

59.95    .3t 

29.6  9.S 

51.54    .«6 

68.0  x.6 

62.43 

•4X 

7.0  0.7 

17.25    .>6 

73.5  1.4 

27.6 

11.94 

.93 

70.0  X.6 

60.25    .39 

32.0  9.4 

51.78    .93 

69.5  x.4 

62.82 

.36 

8.0  x.9 

17.49    .a3 

76.8  x.9 

Sept.    6.6 

12.16 

•90 

71.5  1.4 

60.52    .95 

34.4  *.4 

52.00     .90 

70.8  X.3 

63.  X5 

.31 

9.5  x.7 

17.71    .» 

77.9  X.O 

z6.6 

12.34 

.17 

72.9  «.3 

60.74    '^i 

36.8  9.4 

52.  x8    417 

72.0  X.X 

63.43 

•9S 

XX.4  9.t 

X7.90    .Z7 

78.7  0.7 

26.6 

12.49 

.13 

74.0  X.X 

60.93    .'7 

39.2  9-4 

52.34  'U 

73.0  0.9 

63.64 

•x8 

X3.8  9.S 

X8.05    •Z4 

79.3  0.5 

Oct.      6.5 

12.61 

•zo     75.0  0.9 

61.08    .xs 

41.5  9.S 

52.46   .10 

73-8  0.7 

63.79 

.ZX 

X6.5  9.8 

X8.17    .ZX 

79.7  0.9 

X6.5 

12.69 

.07  1  73.7  0.7 

61.19    .09 

43.7  a.x 

52.55    -OTt 

74.3  0.5 

63.86 

.04 

X9.4  3.0 

X8.26    .07 

79.8  0.0 

26.5 

12.74 

.04!  76.30.5 

61.26    .05 

45.8  9.0 

52.60    .04 

74.6  0.S 

63.86 

.03 

22.4  3.0 

18.32    .04 

79.7  0.9 

Nov.     5»4 

12.77 

.ox  1  76.7  0.3 

61.29    .oz 

47.7  x.8 

52.63    .01 

74.8  0.1 

63.80 

•zo 

25.4  9.9 

18.35    .ox 

79.5  0.3 

15.4 

12.76 

.oai  76.80.x 

6t.28    .03 

49.3  X.5 

52.63    .ox  1  74.8  0.x 

63.67 

.16 

28.2  9.7 

X8.35    .ox 

79.x  0.5 

25.4 

12.73 

.04 

76.8  o«x 

61.23    .06 

50.7  t.t 

52.60   .04 

74.6  0.9 

63.49 

•9X 

30.89.4 

X8.33    .03 

78.6  0.6 

Dec.     5-4 

12.67 

•07 

76.7  0.9 

6X.X5    .zo 

5X.8  0.9 

52.55    .06 

74.3  0.4 

63.26 

.as 

33.1  «.o 

x8.28   .06 

78.0  Ob6 

15-3 

12.60 

•09 

76.40-4 

61.04    .^3 

52.5  0.6 

52.48    .08 

73.90.5 

62.98 

.« 

34.9  1.6 

x8.2X    .08 

77.3  0.7 

25-3 

12.50 

.XX 

75.9  0.5 

60.90    .xs 

52.9  0.9 

52.38    .xo 

73.4  0*6 

62.67 

.3« 

36.3  X.X 

i8.X2    .xo 

76.6  0.7 

35*3 

12.39 

•  Z9 

75.4  0.6 

60.74    •«7 

53.0  0.x 

52.27     •X9 

72.8  0.7 

62.35 

.34 

37.1  0.6 

18.01    .IX 

75.9  0.7 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

0  Piscium. 

CCeti. 

/?  Arietis. 

50  Cassiopeiae. 

y  Andromedae.      , 

Mean 
Solar 
Date. 

Right         Declina- 
Ascension.  ,      tion 

Right 
Ascension. 

Declina- 
tion 
Stmik. 

Right 
Ascension. 

Declina- 
tion 
North, 

Right 
Ascension. 

Declina- 
tion 
North. 

Right 
Ascension. 

Declina- 
tion 
North, 

h 

m'         0       • 

b    m 

0      t 

h    m 

0       # 

h    m 

0      1 

h 

m 

0      t  . 

I 

40+    839 

I  46 

-1049 

1 49  +20 19 

1 

154 

+7156 

I 

57 

+41 50 

Jan.      0.3 

8 
8.22 

.11     23.10.7 

8 
32.88     .11 

44.1  0.9 

s             I      " 
8.48   .11 !  19.9  0.4 

s 
56.80    .50 

37.8  x.x 

8 
47.51 

.X5 

76.6  0.3 

10.3 

8.10 

.12      22.5  0.7 

32.76     .12 

45.0  0.7 

8.36    .13 

19.5  0.5 

56.27    .55 

38.6  0.6 

47.35 

.X7 

76.7  0.1 

20.3 

7.98 

.13 

21.8  0.7 

32.63     .13 

45.7  0.5 

8.23    .X4 

18.9  0.7 

55.69   .58 

38.9  0.0 

47.16 

.19 

76.4  0.5 

1             30.2 

7.85 

.13 

21.1  0.7 

32.49    .X4 

46.1  0.3 

8.09    .14 

18.  X  0.8 

55.10    .59 

38.6  0.6 

46.96 

.20 

75.8  0-8 

1  Feb.     9.2 

7.72 

.13 

20.4  0.6 

32.35    -H 

46.3  0.1 

7.94    .14 

17.3  0.9 

54-51    -57 

37.7  i-a 

46.76 

.20 

74.8  I.I 

19.2 

7-59 

.18 

19.8  0.6 

32.22    .X3 

46.3  0.1 

7,80    .X3 

16.4  0.9 

53.96  .53 

36.3  x.7 

46.57 

.18 

73.6  x.4 

Mar.     I.I 

7.48 

.10 

19.30.5 

32.10    .IX 

46.0  0.4 

7.68    .XI 

15-4  0.9 

53.46   .46 

34-4  a.» 

46.39 

.16 

72.1  1.6 

ii.i 

7.40 

.071    18.90.3 

32.01    .08 

45.5  0.6 

7.58    .09 

14.3  0.9 

53.05   .36 

32.x  s.4 

46.25 

.X3 

70.4  1.7 

21.1 

7-34 

.04 

18.6  0.2 

31.94    .05 

44.7  0.9 

7-51    .05 

13.7  0.8 

52.74    -as 

29.6  2.7 

46.14 

.08 

68.7  1.8 

31.1 

7.32 

.00 

18.5  0.0 

31.90    .02 

43.7  i.» 

7.48    .01 

12.9  0.7 

52.55   .M 

26.8  3.8 

46.09 

.03 

66.9  1.8 

Apr.    10.0 

7-34 

.04 

18.7  0.2 

31.91    .02 

42.4  '.4 

7.49    .03 

12.3  0.5 

52.49    .01 

24.0  2.8 

46.09 

.03 

65.2  x.7 

20.0 

7.40 

.06 

19.0  0.5 

31.95    .07 

41.0  1.6 

7.55    .08 

12.0  0.2 

52.57    .15 

2X.2  2.7 

46.14 

.09 

63.6  1.5 

30.0 

7.50 

.13 

19.6  0.7 

32.04    .11 

39.3  t.8 

7.65    .X3 

Z  1.9  0.0 

52.78    .28 

18.5  2.6 

46.26 

.X5 

62.2  x.2 

May     9-9 

7.65 

•17 

20.4  I.O 

32.18    .X5 

37.4  a-o 

7.81    .18 

12.0  0.3 

53.13    .4X 

16.x  2.3 

46.43 

.20 

61.1  0.9 

19.9 

7.85 

.21 

21.5  X.2 

32.35    .19 

35.3  a.x 

8.00     .22 

12.4  0.5 

53.59    .5a 

14.0  1.9 

46.66 

.35 

60.3  0.6 

29.9 

8.08 

.24 

22.8  X.4 

32.57    .«3     33.22.2 

8.24     .25 

13.1  0.8 

54.17    .62 

i2.a  x.s 

46.94 

.30 

59-8  0.3 

June     8.9 

8.34 

.27 

24.3  X.6 

32.81    .26  '   31.0  2.2 

8.51     .26 

14.X  I.X 

54.83    .70 

10.9  I.I 

47.26 

.34 

59.7  0.1 

18.8 

8.62 

.29     25.9  1.7 

33-09    .28 

28.8  3.2 

8.8x   .30 

15.2  1.3 

55.56    .76 

10.x  0.6 

47.61 

.36 

60.0  0.4 

28.8 

8.92 

.31     27.7  X.8 

33.38    .30 

26.6  a.x 

9.12   .32 

16.6  1.5 

56.35    .80 

9.8  0.1 

47-99 

.38 

60.6  0.8 

July     8.8 

9.24 

.31     29.5  1.8 

33.68    .31     24.61.9 

9-45    .33 

X8.2  1.6 

57.16    .82 

XO.O  0.4 

48.38 

.39 

61.6  x.x 

18.8 

9.55 

.31 

31:3  x.8 

33.99    .3X 

32.8  X.7 

9.78    .33 

19.8  1.7 

57.99    .83 

10.7  0.9 

48.78 

.39 

62.9 1.4 

28.7 

9.85 

.30 

33.1  1.7 

34.30    .30 

21.1  x.s 

10.10   .32 

21.6  1.8 

58.81    .81 

11.8  1.4 

49.17 

.38 

64.4  x.7 

Aug.     7-7 

10.15 

.28 

34.8  1.6 

34.59    .28 

19.7  x.2 

10.41    .30 

23.4  1.8 

59.60    .78 

13.4  1.8 

49.54 

.36 

66.2  1.9 

17.7 

10.42 

.26 

36.4  X.5 

34.86    .26 

18.7  0.9 

10.70   .28 

25.2  1.8 

60.36    .73 

15.5  a.a 

49.90 

.34 

68.2  2.x 

27.7 

10.67 

.24 

37.8  1.3 

35.12    .24 

18.0  0.6 

10.96    .25 

26.9  1.7 

6i.o6   .67 

17.8  2.5 

50.23 

.31 

70.4  2.2 

Sept.     6.6 

10.89 

.21 

39-0  x.x 

35.34    .a» 

17.6  o.a 

11.20     .22 

28.5  x.6 

61.69   .^ 

20.5  2.8 

50.53 

.28 

72.6  2.3 

16.6 

11.08 

.x8 

40.0  0.9 

35.54    .'8|  17.50.x 

11.41     .19 

30.1  1.5 

62.25   .52 

23.5  3.x 

50.79 

•as 

74.9  a.3 

26.6 

H.24 

.14!   40.80.7 

35.70    .15'  17.80.4 

11.59    .x6 

31.4  1-3 

62.73   .43 

26.7  3.2 

51.02 

.21 

77-2  2.3 

Oct.      6.5 

H.37 

.11  1  41.4  0.5 

35.82    .11 

18.3  0.7 

11.74    .X3 

32.6  i.i 

63.11    .33 

30.0  3.3 

51.20 

.X7 

79.4  a-a 

.16.5 

11.47 

.08  1  41.7  0.3 

35.92    .08 

19.2  0.9 

11.85    .10 

33.7  0.9 

63.39   .as 

33.3  3.4 

51-35 

.X3 

81.6  9.x 

26.5 

11.53 

.05  '   41.9  0.1 

35.98    .05 

20.2  x.x 

11.93    .06 

34.5  0.7 

63.57    -JS 

36.7  3.3 

51.46 

.09 

83.7  2.0 

Nov.      5.5 

11.57 

.02  1  41.9  o.z 

36.01     .02  1    21.4  x.2 

11.97    .03 

35.2  0.6 

63.65    .02 

40.0  3.2 

51.53 

.05 

85.6  1.8 

15.4 

11.57 

.01  i  41.7  0.3 

36.01      .01 

22.7 1.3 

11.99    .00 

35-7  0.4 

63.62    .08 

43-1  3.0 

51.55 

•01 

87.4  x.6 

25.4 

11.55 

.03  !    41.3  0.4 

35.98     .04 

24.0 1.3 

11.98    .02 

36.0  0.2 

63.48    .19  ^  46.0  2.7 

51.54 

.03 

88.9  x.4 

Dec.      5-4 

11.51 

.06      40.9  0.5 

35.93    .06 

25.3 1.3 

11.94    .05 

36.1  0.0 

63.23    .29 

48.6  2.4 

51.49 

•07 

90.x  x.x 

15-3 

11.44 

.08  1  40.4  0.6 

35.86     .08  I    26.5  1.2 

11.88    .08 

36.1  0.1 

62.89   .39 

50.7  2.0 

5J.40 

•10 

91.1  0.8 

25-3 

11.35 

•xo     39.8  0.6 

35.76     .10  1    27.6  I.I 

11.79   .10 

35-8  0.3 

62.47    .47 

52.4  1.5 

51.28 

.X4 

91-7  0.5 

35-3 

11.24 

.12  j  39.1  0.7 1  35.65    .12  1  28.6  o.g 

1^.68     .12 

35-5  0.4 

61.97    -53 

53.6  0.9 

51.13 

.X7 

92.0  O.X 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON.                           | 

a 

Arietis. 

p  Trianguli. 

S 

» Ceti. 

y  Trianguli. 

i 
67  Ceti. 

Mean 

Solar 

{        Date. 

1 

1 

1 

1 

Right     1  Declina- 
Ascention.  1      tion 

Right      ;  D«elina- 
Atcensaon.        tion 
1    Atfr/A. 

Right 
AtcensioQ. 

Declina- 
tion 

North. 

Right 
Ascension. 

DecUna- 

Uon 
North. 

Right 
Ascension. 

Declina- 

tion 

South. 

h 

m 

0      » 

h 

m 

e         r 

h 

m 

e        ' 

h 

m 

e        ' 

h 

1 
ml 

0       f 

2 

I 

+2259 

2 

3 

+3430 

2 

7 

-f    822 

2  II 

+3323 

2  12 

-652 

Jan. 

0.3 

s 
33.81 

,11 

33.8  0.3 

8 
37-38 

.xa 

66.1  0.1 

■ 
43.57 

.xo 

45.6  0.6 

s 
23.99 

.12 

19.0  0.x 

8 
1.27 

.10 

57-6  J.O 

10.3 

33.69 

.13 

33.5  0.4 

37.24 

.15 

66.1  0.8 

43.46 

.xa 

44.9  0.6 

23.86 

.14 

18.9  0.2 

1.16 

.18 

58.5  0.8 

20.3 

33.56 

.14 

33.0  0.6 

37.08 

.17  1  65.7  0.5 

43.34 

.15 

44-3  0.6 

23.71 

.x6 

18.6  0.5 

1.03 

.13 

59.3  0.7 

30.2 

33.41 

.15 

32.3  0.8 

36.91 

.x8  1  65.Z  0.8 

43.20 

.14 

43.6  0.6 

23.54 

•17 

18.0  0.7 

0.90 

•14 

59.9  0.5 

Feb. 

9.2 

33.26 

.15 

31.4  0.9 

36.74 

.17 

64.2  X.o 

43.06 

.14 

43.0  0.6 

23-36 

.17 

17.2  0.9 

0.75 

.14 

60.2  0.3 

19.2 

33." 

-H 

30.5  0.9 

36.56 

-17 

63.x  x.a 

42.93 

.13 

42.4  0.5 

23.19 

.x6 

16.x  X.l 

0.61 

.14 

60.4  0.1 

Mar. 

1.2 

32.98 

.la 

29.6  x.o 

36.41 

.15 

61.8  X.3 

42.80 

.xa 

41.9  0.4 

23.03 

.15 

14.9  1-3 

0.48 

.12 

60.4  0.3 

IX.I 

32.87 

.09 

28.6  1.0 

36.28 

.XX 

60.4  X.4 

42.69 

.xo 

41.6  0.3 

22.90 

.la 

13.6  x.4 

0.37 

•  XO 

60.1  0.4 

21. 1 

32.79 

.06 

27.6  0.9 

36.18 

.07 

58.9  1-4 

42.61 

.07 

41.3  o.a 

22.79 

.08 

12.2  X.4 

0.28 

.07 

59.6  0.6 

31.I 

32.74 

•OS 

26.7  a8 

36.13 

.03 

57-5  '.4 

42.56 

.03 

41.3  0.0 

22.73 

.04 

10.9  X.3 

0.22 

•04 

58.8  0.9 

Apr. 

10.0 

32.74 

•oa 

26.0  0.6 

36.  Z2 

•oa 

56.2  1.3 

42.55 

•01 

41.4  o.a 

22.72 

.01 

9.61.2 

0.20 

.00 

57.8 1.1 

20.0 

32.79 

.07 

25.5  0-4 

36.17 

.07 

55.0  I.I 

42.59 

.06 

41-7  0.4 

22.76 

.06 

8.5  1.0 

0.22 

.04 

56.6  x.3 

30.0 

32.88 

.xa 

25.2  o.a 

36.27 

.13 

54.0  0.9 

42.67 

•  10 

42.2  0.7 

22.85 

.la 

7.50.8 

0.29 

.09 

55-2  1.5 

May 

zo.o 

33-02 

♦X7 

25.1  0.1 

36.43 

•x8 

53.3  0.6 

42.79 

.15 

43.0  0.9 

22.99 

.17 

6.80.6 

0.40 

•14 

53.6  1.7 

19.9 

33.21 

•ax 

25.3  0.3 

36.63 

.as 

52.8  0.3 

42.96 

.19 

44.0  I.I 

23-19 

.m 

6.4  0.3 

0.56 

.x8 

51-7  1.9 

29.9 

33.45 

•as 

25.8  0.6 

36.88 

.97 

52.7  0.0 

4317 

.a3 

45.3  1.3 

23.43 

.26 

6.3  0.0 

0.75 

.2X 

49.8  a.o 

June 

8.9 

33.71 

.a8     26.5  ag 

37-18 

.31 

52.9  0.4 

43.41 

.a6 

46.6  1.5 

23.72 

.30 

6.5  0.3 

0.98 

.24 

47.8  a.i 

18.9 

34.01 

.31     27.5  I.X 

37-50 

.34 

53.4  0.7 

43.68 

.a8 

48.2  x.6 

24.03 

.33 

7.00.6 

1.24 

•^ 

45.7  a.i 

28.8 

34-32 

.3a     28.8  1.3 

37.84 

•35 

54.2  i.o 

43.97 

.30 

49-9  1-7 

24-37 

.35 

7.8  0.9 

1.52 

'99 

43.6  a.o 

July 

8.8 

34-65 

.33  1  30.2  1.5 

38.20 

.36 

55.4  1.3 

44.28 

.31 

51.6  1.7 

24.72 

.36 

8.9  1.2 

1.82 

.30 

41.6  x.9 

18.8 

34.98 

.33  1  31.7  »•« 

38.56 

.36 

56.7  1.5 

44.59 

.31 

53.3  1.7 

25.08 

.36 

10.2  1.4 

2.13 

.30 

39.8  1.8 

28.7 

35.31 

.3a  ,  33.4  »-7 

38.93 

.36 

58.3  1.7 

44.89 

.30 

55.0  1.7 

25-44 

.35 

11.7  x.6 

2.43 

.30 

38.1  1.6 

Aug. 

7-7 

35.63 

.31 

35.2  1.8 

39.27 

.34 

60.0  X.8 

45.19 

.a9 

56.6  x.6 

25.79 

.34 

13.4  x.7 

2.72 

•29 

.  36.6  x.3 

17.7 

35-93 

.39 

36.9  1.7 

39.61 

.3a 

61.9  X.9 

45.48 

.a8 

58,1  1.4 

26.12 

.3a 

15.2  1.8 

3.01 

'V 

35.4  'O 

27.7 

36.21 

.27 

38.6  x.7 

39.91 

.39 

63.9  a.o 

45.74 

•as 

59.5  «-a 

26.43 

.30 

17.X  x.9 

3.27 

.as 

34.5  0.7 

Sept. 

6.6 

36.46 

•94 

40.3  X.6 

40.19 

.a6 

65.9  a.o 

45-99 

.a3 

60.6  x.o 

26.71 

.a7 

19.0  x.9 

3.51 

.83 

34-0  0.4 

j6.6 

36.69 

.ai 

4X.9  1.5 

40.44 

.a3 

67.9  a.o 

46.20 

•ao 

61.5  0.8 

26.96 

.a4 

20.9  x.9 

3.72 

.20 

33.7  0.x 

26.6 

36.88 

.x8 

43-3  1.4 

40.66 

.ao !  69.9  1.9. 

46.38 

.17 

62.3  0.6. 

27.18 

.20 

,   22.8  1.8 

3.90 

.17 

33-8  o.a 

Oct. 

6.6 

37.04 

.X5 

44.6  x.a 

40.84 

.16 

71.7  1.8. 

46.54 

.14 

62.8  0.4 

27.37 

.17 

1    24.6  x.7 

4.06 

.14 

34- 1  0-5 

16.5 

37.17 

.XX 

45.8  I.I. 

40.98 

.13 

73-5  1.7 

46.66 

.11 

63.0  o.a 

27.52 

.13 

1    26.3  1.6 

4.18 

.10 

34-8  0.7 

26.5 

37.26 

.oB 

46.8  0.9 

41.09 

.09 

75.2  1.6 

46.75 

.08 

63.1  0.0 

27.63 

.10 

27.9  1.3 

4.27 

.07 

35.6  0.9 

Nov. 

5.5 

37.33 

.05 

47-6  0.7. 

41.16 

.05  t  76.7  1.4. 

46.8X 

•05 

63.0  o.a 

27-71 

.06 

,    29.3  1.4. 

4-32 

•04 

36.7  I.I 

15-4 

37.36 

.oa  1  48.2  0.3 

41.19 

.02 !  78.0  x.a. 

46.85 

.oa 

62.8  0.3 

27-76 

.03 

1    30.6  X.2 

4-35 

.ox 

37.8  i.a 

25.4 

37.36 

.01     48.7  0.4. 

41.20 

.oa !  79.1  x.o. 

46.85 

.ox 

62.4  0.4 

27.77 

.01 

1    31.6  X.O 

4.35 

.01 

39.0  x.a 

Dec. 

5-4 

37.33 

.04     49.0  o.a. 

41.16 

.05     80.0  0.8. 

46.83 

.04 

61.9  0.3 

27-74 

.04 

32.5  0-7 

4.32 

.04 

40.2  1.2 

X5-4. 

37.28 

.071  49.1  0.0. 

41.10 

.08  i  80.7  0.5. 

46.78 

.06 

61.4  0.6 

27.68 

.08 

33.1  0.5 

4.27 

.07 

41.4  I.a 

25-3. 

37.19 

.xo  1  49.0  o.a 

41.00 

.IX  {  81.0  0.^ 

46.70 

.09 

60.80.6 

27.59 

.11 

33.5  0.3 

4.19 

.09 

42.5  I.I 

35-3. 

37.08 

.laj  48.70.4 

40.87 

.14     81.1  0.^ 

46.61 

.IX  1  60.1  0.7 

27.47 

.14 

33.6  0.0 

4.09 

.11 

43.5  0-9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

d 

Hydri. 

I  Cassiopeiae. 

f 

2Ceti. 

/u  Hydri. 

<JCcti. 

Right 
Ascension. 

Declina- 
tion 
South. 

Right 
Ascension. 

DecUna- 

Right 

Declina- 
tion 
North. 

Right 
Ascension. 

Deelixia- 

tion 
South. 

1 
Right        Declina- 
AscenstoD.        don 
•     South. 

h 

m 

e        * 

h 

m 

• 

h 

m 

0      t 

h    m 

0      * 

h    m'         •      ' 

2 

19 

-69   6 

a  20 

+6657 

22a 

+   80 

a  33 

-7932 

234 

-OS 

Jan.      0.3 

s 
59.77 

.54 

65.  t  x.a 

s 
52.79 

.3a 

31.3  «.s 

8 
52.20 

.09 

48.5  0.7 

8 

49.59  X.X4 

58.6  2.9 

8 
23.22     .09 

67.20.9 

10.3 

59.21 

.57 

66.00.6 

52.43 

•40 

32.3  0.8 

52.09 

.11 

47.8  0.6 

48.42  2.SI 

59.5  0.6 

23.01     .22 

68.00.8 

20.3 

58.63 

.» 

66.30.0 

52.02 

•44 

32.8  0.9 

51.97 

.13 

47.2  0.6 

47.26  2.95 

59.8  0.0 

22.89    •X3 

68.80.7 

30.2 

58.04 

.59 

66.2  a6 

51.56 

.46 

32.7  0.3 

52.84 

.X4 

46.6  0.6 

45.89  X.97 

59.5  0.6 

22.75    .X4 

69.40.6 

Feb.     9-a 

57.45 

.38 

65.2  1.9 

52.20 

•45 

32.1  0*9 

52.69 

•X4 

46.0  0.6 

44.63  2.94 

58.6  2.9 

22.61  .23 

69.90.3 

Z9.2 

56.89 

.55 

63.7  1.7 

50.66 

.43 

31.0  2.4 

51.53 

•X4 

45.4  0.5 

43.42  2.29 

37.2  1.7 

22.46  .24 

70.3  0.3 

Mar.     1*2 

56.36 

.30 

62.8  9.9 

50.24 

•39 

29.4  1.8 

51.42 

•X3 

45.0  0.4 

42.27  2.20 

55.2  a.t 

22.32    .23 

70.5  0.2 

IZ.X 

55.89 

.44 

59.4  a.6 

49.88 

•3a 

27.4  9.9 

52.30 

.11 

44.6  0.3 

42.23     .98 

52.8  9.6 

22.29   .x> 

70.5  0.2 

2Z.X 

55.49 

•37 

56.6  3.0 

49.60 

.t4 

25.1  a.4 

51.20 

.06 

44.4  0.1 

40.32     .84 

50.0  3.0 

22.09  .09 

70.4  0-3 

Sx.x 

55.16 

•98 

53.4  3.3 

49.41 

•13 

22.6  9.6 

51.14 

.04 

44.3  0.0 

39.55     •« 

46.9  3.3 

22.02    .06 

70.0  0.5 

Apr.   to.1 

54.93 

.19 

50.0  3.5 

49.3X 

•04 

19.9  «.7 

5I.H 

•00 

44.5  o.t 

38.95    .3x 

43.5  S.5 

22.98     .09 

69.50.7 

30.0 

54-7^ 

.09 

46.5  3.6 

49.32 

.07 

27.3  t.6 

51.14 

.04 

44.8  0.4 

38.53     .33 

39-9  3.6 

22.98    .03 

68.70.9 

30.0 

54.75 

•09 

4«.8  3.7 

49.44 

.z8 

14.8  9.5 

52.20 

.09 

45.3  0.6 

38.30    .23 

36.3  1-7 

22.03    .07 

67.7  2.2 

May   xo*o 

54.82 

•  29 

39.1  5.7 

49.67 

.98 

22.4  9.9 

51.31 

.23 

46.2  0.9 

38.27     .07 

32.6  3.6 

22.23     .19 

66.4  x.3 

29.9 

54.99 

•99 

35.5  3.6 

50.00 

.38 

20.3  X.9 

51.47 

.X7 

47.2  I.X 

38.44     •*» 

29.0  3.5 

22.26     .26 

65.0  2.5 

aw 

55-16 

.38 

32.0  3.4 

50.43 

.47 

8.5  X.6 

51.66 

•91 

48.3  X.3 

38.80     .43 

25.6  3.3 

22.44    •«»  j  63.5  2.6 

]nne     8.9 

55.63 

.41 

28.8  3.x 

50.93 

.54 

7.2  1.9 

51.89 

.93 

49-7  X.4 

39.34     M 

22.3  3.x 

22.66    .93 

62.8  2.7 

X8.9 

56.07 

.49 

25.8  9.8 

51-51 

.60 

6.2  0.7 

52.26 

.97 

51.2  1.6 

4ao6  .79 

29.4  8.8 

22.92    .96 

59.9  x.8 

28.8 

56.59 

•ss 

«3.3  a.3 

52.23 

.64 

5.70.3 

52.44 

•99 

52.8  x.6 

40.92   .93 

26.9  9.3 

23.28    .88 

58.2  2.8 

July     8.8 

57.17 

.60 

21.2  2.8 

52.78 

.67 

5.70.9 

52.74 

.30 

54.4  X.7 

42.91  2.04 

24.8  X.8 

23.47    .30 

56.3  1-8 

18.8 

57.79 

.63 

29.6  1.3 

53.46 

.68 

6.2  0.7 

53.05 

.31 

56.2  1.7 

43.00  2.Z9 

13.3  x.3 

23.77  .30 ;  54.4  ».7 

28.8 

58.43 

•64 

28.5  0.7 

54.14 

^^7 

7.0  z.z 

53.36 

•31 

57.8  x.6 

44.15  1.17 

12.3  0.7 

24.07    .30     52.8  2.6 

Aug.     7.7 

59.07 

.64 

28.2  0.1 

54.80 

.66 

8.3  '.5 

53.66 

.30 

59.4  1.5 

45.33  «.x8 

11.90.2 

24.37    .89 

51.3  «-4 

17-7 

59.70 

.69 

28.3  0.3 

55.45 

.63 

20.0  Z.9 

53.95 

•98 

60.8  2.4 

46.50  1.13 

12.2  0.3 

24.66    .98 

50.0  2.9 

27.7 

60.29 

.57 

29.2  Z.I 

56.06 

•59 

22.2  9.9 

54.22 

.96 

62.2  2.9 

47.63  X.09 

22.8  2.2 

24.93    .96 

48.9  2.0 

Sept.    6.6 

60.84 

•51 

20.4  1.6 

56.62 

•54 

14.4  '-s 

54.47 

.94 

63.2  2.e 

1 

48.67  .99 ;  i4'2 1.7 

25.19    .^4 

48.2  0.7 

16.6 

62.31 

*44 

22.3  9.x 

57.12 

•48 

17.2  9.8 

54.70 

•9X 

64.1  0.8 

49.59  .85 

26.2  9.9 

25.42     .99 

47.6  0.4 

26.6 

61.70 

•35 

24.7  9.6 

57.57 

•41 

29.9  9.9 

54.89 

.18 

64.7  0.5 

50.36    .68 

28.6  9.6 

25.62  .29 

47.30.2 

Oct.      6.6 

62.00 

.23 

27.4  9.9 

57.95 

•34 

22.9  3.0 

55.06 

.15 

65.2  0.3 

50.95    .49 

22.4  3.0 

25.79   .«6    47-3  0.9  II 

16.5 

62.19 

.X4 

30.5  3.1 

58.25 

.96 

26.0  3.x 

55.20 

.29 

65.4  0.x 

51.34    -"B 

24.5  3.« 

25.93    .X3 

47.6  0.4 

26.5 

62.28 

•03 

33.7  3.3 

58.48 

.18 

29.2  3.1 

55.31 

.09 

65.4  0.1 

51.51    .06 

27.8  3.3 

26.05    .xo 

48.2  0.6 

Nov.     5-5 

62.25 

.08 

37.0  3.3 

58.62 

•  10 

32.2  3.0 

55.38 

.06 

65.3  0.9 

51.46    .26 

31.1  3.3 

26.24  .07 

4&.8  0.7 

15.5 

62.12 

.18 

40.3  3.1 

58.68 

•09 

35.2  «.9 

55.43 

.03 

65.0  0.4 

52.28    .38 

34.4  3.« 

26.29  .04 

49.6  0.8 

*5.4 

61.89 

•98 

43.3  «.9 

58.65 

.07 

37.9  «.7 

55.45 

.00 

64.5  0.5 

50.69    ,39 

37-4  a-9 

26.22    .01!   50.50.9  II 

Dec.     5-4 

61.57 

.37 

46.0  9.3 

58.54 

.15 

40.5  9.4 

55.44 

.09 

64.0  0.5 

50.00    .78 

4a2  9.6 

26.22     .09 

51.4  1.0 

X5-4 

6X.16 

.44 

48.3  «.I 

58.34 

.94 

42.6  9.0 

55.40 

.03 

63.4  0.6 

49.14    '94 

42.5  •.» 

26.27     .03 

52.4  2.0 

asa 

60.68 

.30 

50.2  1.6 

58.07 

.3X 

44.4  1.6 

55.33 

.08 

62.8  0.6 

48.23  2.07 

44.4  2.6 

26.22     .08 

53.4  0.9 

35.3 

60.16 

.33 

51.4  x-o 

57.73 

•37 

45.8 1.t 

55.24 

.10 

62.2  0.7 

47.00  2.17 

45.7  «.o 

26.02     .20 

54.3  0.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

6^Persei. 

y  Ceti. 

c  Arietis. 

47  Cephei. 

e  Arietis. 

Mean 
Solar 
Date. 

Right 
AteensloiL 

Declina- 
tion 
Norik, 

Right      1  Declina- 
Ascenaion. '      tion 

Right 
Aaeenaioa 

Declina- 
tion 
North, 

Right 
Aacenaion. 

DeeUna- 

tiOD 

North, 

Right 
Aacenaion. 

Declina- 
tion 
North. 

h   m'         •      ' 
237+4848 

h  m 
338 

0       t 

+  248 

h  m 

3  45 

0       t 
+  1440 

h   m 

• 

+79   I 

h   xn 

9     • 
+2056 

Jan.     0.3 

■ 
24-57     15 

36.6  0.8 

8.86  .09 

55.5  0.8 

8 

60.  X4   .08 

X8.9  0.4 

8 

53.93    .7x 

45.0 1.0 

1 
31.57    .08 

33.9  0.1 

10.3 

24.40    .x8 

37.2  0.4 

8.76  .11 

54.7  0-7 

60.04     .XX 

X8.4  0.5 

53.15    .84 

46.8  x.5 

31.48     .XX 

33.6  0.3 

20.3 

24.19   .ai 

37.4  0.0 

8.64   .13 

54.00,7 

59.92    .X3 

17-9  0.5 

52.25    .95 

48.0  0.9 

31.36    .X3 

33.3  0.4 

30.3 

23.96   .«4 

37.3  0.4 

8.51    .X4 

53.4  0.6 

59.79    .14 

17.4  0.6 

5X.26  I.OX 

48.5  0.3 

3X.2X    .15 

32.8  0.5 

Feb.     9-2 

23.72    .«5 

36.7  0.8 

8.36    .13 

52.8  0.5 

39.64    .15 

x6.8  0.6 

50.24 1.03 

48.5  0.3 

3Z.06    .z6 

32.3  0.6 

19.2 

23-47   •«4 

35.7  «.« 

8.2X    .IS 

52.4  0.4 

59.48    .15 

x6.x  0.6 

49.2X  X.OX 

47.9  0.9 

30.89    .t6 

3X.6  0.7 

Mar.    X.2 

23.24    .M 

34*4  »'4 

8.07    .14 

52.x  0.1 

59.33  .u 

X5.5  0.6 

48.24  .94 

46.7  x.5 

30.74    .13 

30.90.7 

11.2 

23.03  .19 

32.9  1.6 

7.94    ." 

51.9  O.X 

59.20  .ta 

X5.0  0.5 

47.35   .8a 

45-0  a.0 

30.59    .14 

30.x  0.7 

2Z.Z 

22.87  .14 

3X.I  X.8 

7.84    .09 

52.00.x 

59.09  .10 

14.5  0.4 

46.60   .07 

42.8  1.4 

30.47    .11 

29.4  0.7 

3I.I 

22.75  .09 

29.2  X.9 

7.76  .pe 

32.2  0.3 

59.00  .07 

X4.X  0.3 

46.OX    .49 

40.3  1.6 

30.38    .07 

28.7  0.6 

Apr.    10.  X 

22.69  .03 

27.3  ».9 

7.72   .ea 

52.5  0.5 

58.96    .01 

X3.8  o.a 

45.62    .19 

37.6  a.8 

30.33    .03 

28.x  O.S 

20.0 

22.69  .04 

25.4  x.8 

7.73   .oa 

53.x  0.7 

58.96  .oa 

X3.7  0.0 

45.43   .08 

34.7  •.9 

30.32    .01 

27.7  0.4 

30.0 

22,76  .It 

23.6  X.7 

7.77   .07 

54.0  0*9 

59.00  .07 

X3.9  o.a 

45.46   .14 

31.7  •.9 

30.36    .06 

27.4  o.a 

May    X0.0 

22.90    .17 

22.0  1.5 

7.86     .XX 

55.0  X.1 

59.  xo   .tl 

X4.2  0.4 

45.71    .36 

28.9  a.8 

30.45    .11 

27.3  0.0 

20.0 

23.IX    .13 

20.6  X.S 

8.00  .10 

56*2  I.S 

59.24    .16 

X4.7  0.6 

46.  x8   .96 

26.2  3.6 

30.59    .16 

27.5  o.a 

29.9 

23.37    -n 

19.5  0.9 

8.x8   .ae 

57.6  X.5 

59.42    .ao 

X5.4  0.8 

46.83   .75 

23.7  «.s 

30.77    .10 

27.8  0.5 

June     8.9 

23.69    .54 

X8.8  0.6 

8.39  .«3 

59.2  i.« 

59.64    .14 

16.4  x.0 

47.66   .91 

2X.6  Z.9 

30.99    .14 

28.4  0.7 

Z8.9 

24.05  .ja 

Z8.4  O.S 

8.64  .to 

6a9x.7 

59.89   .17 

X7.5  x.a 

48.65  t.es 

19.9  x.5 

31.25    .»7 

29.20.9 

28.9 

24.44    .41 

X8.3  0.1 

8.9X    .18 

62.6  Z.7 

60.17    .19 

z8.8  X.3 

49.76  x.xfi 

x8.6  x.x 

3x54     SO 

30.2  x.x 

July     8.8 

24.86    .43 

18.7  0.5 

9.20   .30 

64.4  «.7 

60.47    .90 

20.2  x.4 

50.97  t.15 

X7.8  0.6 

31.84    .3X 

3X.4  i.a 

x8.8 

25.29    .44 

19.4  0.9 

9.50   .85 

66.x  X.7 

60.78    .31 

2X.6  x.5 

52.24  X.30 

X7.5  0.x 

32.16    .3a 

32.6  1.3 

28.8 

25.73    .44 

20.4  x.a 

9.8Z    .30 

67.7  X.6 

6X.ZO  .31 

23.1  x.5 

53-55  «.sa 

X7.7  0.4 

32.49    .Sa 

34.0  x.4 

Aug.     7-7 

26.16    .43 

21.7  1.4 

Z0.XZ    .30 

69.2  X.4 

6z.4X   .31 

24.6  x.5 

54.88  x.3a 

X8.3  0.9 

32.8  X  .9a 

35.4  «.4 

17.7 

26.58    .41 

23.3  ».7 

Z0.40   .18 

70.6  X.l 

6X.7X   .30 

26.x  x.4 

56.  x8  1.19 

19.5  M 

33.12    .3X 

36.8  x.4 

27.7 

26.98    .99 

25.1  x.9 

10.67   .aO 

71.7  x.0 

62.00  .18 

27.4  «-3 

57.45  x.«4 

21.0  Z.8 

33.42    .89 

38.2  Z.4 

Sept.    6.7 

27.35    .3fi 

27.  Z  a.x 

10.93    .04 

72.0  0.8 

62.27   .>6 

28.6  Z.I 

58.66  x.x6 

23.0  a.t 

33.7X    .17 

39.6  x.3 

16.6 

27.69    .3J 

29.2  2.a 

XX.  x6  .aa 

73.2  0.5 

62.52   .13 

29.7  x.0 

59.76  X.06 

25.3  a.5 

33.97    .15 

40.8  x.a 

26.6 

28.00    .98 

31.4  a.3 

IZ.36  •X9 

73.6  o.a 

62.74   .» 

30.6  as 

60.77    .94 

28.0  a.8 

34.20   .la 

41.9  X.X 

Oct.      6.6 

28.27    .«4 

33.7  a-S 

ZZ.54   .x6 

73.7  0.0 

62.93    .xS 

31.3  0.6 

6X.64    .81 

30.9  3.1 

34.4X   •»9 

42.9  0.9 

x6.6 

28.49     .SO 

36.1  a.3 

XX.69   .13 

73*6  o.a 

63. xo    .X5 

31.8  0.4 

62.38    .66 

34.  *  3.a 

34.59  .X7 

43.8  0.8 

26.3 

28.67    .x6 

38.4  a.3 

xx.8x    .10 

73.3  0.4 

63.23    .xa 

32.2  0.3 

62.96   .49 

37.4  3.3 

34.74    .»4 

44.5  0.6 

Nov.     5.5 

28.80    .IS 

40.6  a. a 

XX.90   .07 

72.8  0.6 

63.34    -09 

32.4  0.1 

63.36   .30 

40.7  3.4 

34.86   .xo 

45.0  0.5 

15.5 

28.89    .06 

42.7  a.o 

1Z.96   .04 

72.x  0.7 

63.4  X    .06 

32.5  0.0 

63.59    .X3 

44.1  3.3 

34.95   .07 

45-5  0.4 

a5.4 

28.93    .01 

4^.6  x.8 

XI.99     Ml 

7X.4  0.8 

63.46  .03 

32.4  0.x 

63.62    .06 

47.4  3.3 

35.00   .04 

45.8  o.a 

Dec.     5-4 

28.92    .04 

46.3  1.6 

Zt.99    .02 

70.50.8 

63.47    .00 

32.2  0.3 

63.46    .96 

50.5  3.0 

35.02   .00 

46.0  O.X 

15.4 

28.86    .08 

47.8  1.3 

XI.96   .04 

69.70.8 

63.45  •03 

31.9  0.S 

©S.XO    .45 

53.3  a.7 

35.OX   .03 

46.0  0.0 

25-4 

28.75    .13 

49.0  X.0 

ZX.90  .07 

68.9  0.8 

63.40  .06 

31.6  0.4 

62.57    .6a 

55.8  a.3 

34.96   .06 

46.0  0.Z 

1            35.3 

28.60    .17 

1  49.8  0.7 

ZI.82    .xo 

68.00.8 

63.32     .10 

31.2  0.5 

6X.87    .78 

57.8  x.8 

34.88    .xo 

45.8  o.a 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

! 

a  Ceti. 

/5  Persei. 

48  Ceph 

ei(H.) 

C  Arietis. 

a 

i 

Persei.          | 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declina- 
tion 

Right 
Ascension. 

Declina- 
tion 
North, 

Right 
Ascension. 

Declina- 
tion 
North, 

Right 
Ascension. 

Declina- 
tion 
North. 

Right 
Ascension. 

Declina-  1 
tion      1 
North, 

h 

m 

e         » 

h 

m 

•      t 

h    m 

0      f 

h    m 

0      » 

h 

m 

0     f 

2 

57 

+     341 

3 

I 

+4034 

3    7+7721 

3  9+3040 

317 

+4930 

Jan. 

0.4 

s 
4-95 

.08 

54.  Z  0.8 

s 

42.07 

.10 

26.8  0.7 

• 

44.06  .56 

81.3  2.x 

8 
11.24    .07 

33.5  o.a 

8 
13.75 

.X2 

33.2  X.I 

10.3 

.  4.86 

.10 

53.4  0.7 

41.95 

•14 

27.3  0.3 

43.44  .69 

83.1  X.6 

11.15    .xo 

33.3  0.3 

13.61 

.x6 

34.2  0.8 

20.3 

4-74 

.12 

52.7  0.7 

41-79 

.«7 

27.5  0.0 

42.70  .79 

84.5  x.o 

11.04    .X3 

33.0  0.4 

13.42 

.20 

34.8  0.4 

30.3 

.  4.61 

•14 

52.0  0.6 

41.60 

.20 

27.4  0.3 

41.87    .86 

85.2  0.4 

10.90    .X5 

32.5  0.5 

13.20 

.83 

35.0  0.0 

Feb. 

9.2 

4.46 

.15 

51.40.5 

41.40 

.3X 

27.0  0.6 

40.99    .89 

85.3  0.X 

10.74  *x6 

32.0  0.5 

12.96 

.85 

34.8  0.4 

19.2 

4.31 

•X5 

51.0  0.4 

4Z.Z9 

.8X 

26.3  0.8 

40.  ZO    .88 

84.9  0.7 

10.58    .X7 

31.4  0.6 

12.70 

.26 

34-3  0.7 

Mar. 

1.2 

4.16 

•U 

50.7  0.3 

40.98 

.20 

25.3  ».» 

39.24    .83 

83.9  X.3 

10.4Z    .x6 

30.8  0.6 

.12.44 

.85 

33.i»  x.x 

11.2 

4.02 

.13 

50.5  O.X 

40.79 

.18 

24.x  x.3 

38.44    .75 

82.3  x.8 

10.26    .15 

30.x  0.7 

12.20 

.83 

32.1  x.4 

21.1 

.  3.90 

•  XX 

50.4  0.0 

.40.63 

.14 

22.7  x.4 

37.75   .6a 

80.3  3.2 

Z0.12    .12 

29.4  0.7 

11.99 

.19 

30.7  x.6 

31.1 

3.81 

.08 

50.6  0.S 

40.50 

.10 

21.3  1.5 

37.20   .48 

78.0  2.5 

X0.02    .08 

28.8  0.6 

IX.82 

.X4 

29.0  x.8 

Apr. 

10. 1 

3.76 

.0* 

50.90-4 

40.43 

.05 

Z9.8  x.5 

36.8Z    .31 

75.3  a.7 

9.96    .04 

28.2  O.S 

11.71 

.08 

27.2  x.8 

20.1 

3.74 

.ox 

51.4  0.6 

40.41 

.OX 

18.3  1.4 

36.59   ." 

72.5  a.8 

9.93    .» 

27.8  0.4 

11.65 

.02 

25.3  1.9 

30.0 

3.77 

.05 

52.2  0.8 

40.44 

.07 

16.9  x.3 

36.57    .07 

69.6  2.9 

9.96    .05 

27.5  0.2 

11.67 

.05 

23.5  x.8 

May 

lO.O 

3.84 

.10 

53-1  1.0 

40.54 

•13 

X5.7  x.x 

36.73    .96 

66.8  2.8 

10.03    .lo 

27.4  0.0 

11.75 

.12 

21.8  x.7 

20.0 

3.96 

.X4 

54.2  X.3 

40.69 

.x8 

Z4.6  0.9 

37.09   .44 

64.1  2.6 

10.15    .X5 

27.5  0.2 

ZZ.9O 

.x8 

20.2  x.5 

29.9 

4-13 

.18 

55-5  1-4 

40.90 

.«4 

13.8  0.7 

37.62    .6x 

61.6  2.3 

10.32    .X9 

27.8  0.4 

12.12 

.84 

z8.8  x.2 

June 

8.9 

4-33 

.32 

57.0  1.5 

41.Z6 

.28 

13.3  0.4 

38.30    .76 

59.4  a.0 

10.53    .23 

28.4  0.6 

12.39 

.30 

17.8  0.9 

18.9 

4.56 

.«5 

58.6  X.6 

4Z.46 

.3a 

13.I  0.1 

39.13    .89 

57.6  1.6 

10.78    .26 

29.1  0.8 

12.72 

.35 

17.0  0.6 

28.9 

4.83 

.87 

60.2  X.7 

41.80 

.35 

13.2  0.2 

40.08  x.oo 

56.2  x.2 

11.05    .89 

30.0  x.o 

13.09 

.38 

16.6  0.3 

July 

8.8 

5.11 

.89 

61.9  1.7 

42.16 

.37 

13.60.5 

41.12  X.08 

55.2  0.7 

11.35    .31 

31.0  x.x 

13.49 

.41 

16.4  0.0 

18.8 

5.40 

.30 

63.6  x.6 

42.54 

.38 

Z4.2  0.8 

42.23  X.X3 

54.7  0.3 

11.67    .3a 

32.2  x.2 

13.91 

•43 

16.6  0.4 

28.8 

5.71 

.30 

65.2  X.5 

42.92 

.39 

15.2  x.o 

43.38  x.x6 

54.7  0.2 

11.99    .3a 

33.5  1.3 

14.35 

.44 

17.2  0.7 

Aug. 

7.8 

6.0X 

.30 

66.7  X.4 

43.31 

.38 

16.3  X.2 

44.55  i.»7 

55.2  0.7 

12.31    .33 

34.8  1.3 

14.79 

.44 

18.0  x.o 

17.7 

6.30 

•99 

68.0  X.3 

43.69 

.37 

17.7  X.4 

45.71  1.15 

56.1   X.I 

12.63  .31 

36.1  x.3 

15.23 

.43 

19. 1  x.2 

27.7 

6.58 

•«7 

69.  Z  I.O 

44.05 

.35 

19.2  X.6 

46.85  I.X2 

57.5  1.6 

12.93    -30 

37.4  x-3 

15.66 

•48 

20.4  1.4 

Sept. 

6.7 

6.85 

.as 

70.0  0.8 

44.40 

.33 

20.8  x.7 

47.94  ».o6 

59.2  2.0 

13.22    .28 

38.6  x.2 

16.06 

.40 

22.0  X.6 

16.6 

.  7-09 

.83 

70.6  0.5 

44-72 

•3" 

22.5  X.8 

48.96   .98 

61.4  2.3 

13.49    .a6 

39-8  x.x 

16.44 

•37 

23.8  1.8 

26.6 

7.31 

.21 

71.0  0.3 

45.01 

.28 

24.3  x.8 

49.89    .88 

63.8  2.6 

13.74    .83 

40.8  x.o 

16.80 

•34 

25.6  X.9 

Oct. 

6.6 

7.51 

.x8 

71. Z  0.0 

45.27 

.as 

26.1  x.8 

50.72    '77 

66.6  2.9 

13.96    .21 

41.7  0.8 

17.12 

.30 

27.6  2.0 

16.6 

7.68 

.15 

71.00.3 

45.50 

.21 

27.9  x.8 

51.43    .65 

69.6  3.x 

14.15    .18 

42.5  0.7 

17.40 

.96 

29.7  2.x 

26.5 

7.81 

.13 

70.7  0.4 

45.69 

.17 

29.6  x.7 

52.01    .51 

72.7  3.a 

14.32    .15 

43.1  0.6 

17.64 

.82 

31.8  2.x 

Nov. 

5-5 

7.92 

.09 

70.2  0.6 

45.84 

.13 

31.3  1-7 

52.44    .36 

76.0  3.3 

14.46    .12 

43.6  0.5 

17.84 

'^7 

33.9  8.1 

15-5 

8.00 

.06 

69.6  0.7 

45.96 

.09 

33.0  1.6 

52.7X    .«9 

79.3  3.3 

14.56    .09 

44.0  0.3 

17.99 

.X2 

35.9  a.o 

255 

8.05 

.03 

68.8  0.8 

46.03 

.05 

34.5  1.4 

52.82    .02 

82.5  3.a 

14.63    .05 

44.3  0.2 

18.09 

.07 

37.9 1.9 

Dec. 

5-4 

8.07 

.00 

68.0  0.8 

46.06 

.01 

35.8  x.2 

52.76    .X5 

85.5  3.0 

14.67    .02 

44.4  0.1 

18.14 

.02 

39-7  1.7 

15-4 

8.06 

.03 

67.2  0.8 

46.04 

.04 

36.9  X.O 

52.53    .3a 

88.4  2.7 

14.67    .02 

44.5  0.0 

18.13 

.03 

41.4  x.5 

25-4 

8.01 

.06 

66.3  0.8 

45.98 

.08 

37.8  0.8 

52.13    .48 

90.98-3  [14.63    .05 

44.4  0.1 

18.07 

.09 

42.8  x.3 

35-3 

7.94 

.09 

65.5  0.8 

45.88 

.13 

38.5  o-S 

51.58    .62 

93.0  1.9 1 14.57    .08 

44.3  o.a 

1795 

.14 

43-9  X.O 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

I  Hydri. 

/Tauri. 

e  Eridani. 

<5Persei. 

y  Camelopardalis. 

Mean 

Solar 
Data. 

1 

I 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina-  I 

Uon 

Ascention. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion       1 

Stmtk. 

North. 

Sowth. 

_ 

North. 

North. 

h    m 

0 

h 

xn 

0      f 

h    in 

0          r 

h 

m 

0         r 

h 

m 

•      '  i 

318 

-7744 

325 

+  1235 

328 

-  947 

3  35 

+4728 

3  39 

+71      I 

Jan. 

0.4 

8 

29.82    .88 

86.1  X.9 

• 
23.17 

.06 

43.x  0-5 

• 
15.05    .07 

49.1  X.4 

8 

5I.II 

.08 

z6.6  x.x 

53.22 

.a7 

42.2  s.x 

10.3 

28.89    .99 

87.7  X.3 

23.09 

.09 

42.6  0.5 

14.96    .xo 

50.4  x.3 

51.00 

.X3 

Z7.5  0.8 

52.90 

.37 

44.Z  1.7 

20.3 

27.86  X.07 

88.8  0.7 

22.99 

.XX 

42.1  0.5 

14.85    .X3 

51.5  X.0 

50.84 

.x8 

z8.2  0.5 

52.48 

.46 

45.6  x.2 

30-3 

26.78  x.xo 

89.2  0.3 

22.86 

•14 

41.60.5 

14.71    .X5 

52.3  0.7 

50.64 

.33 

z8.6  0.3 

51.98 

.53 

46.6  0.7 

Feb. 

9.3 

25.67  i.ii 

89.1  0.4 

22.71 

.15 

41.00.5 

14.55    .x6 

52.9  0.5 

50.41 

.a4 

z8.6  0.3 

51.43 

.57 

47.0  0.3 

19.2 

•24.57  i.io 

88.4  x.o 

22.55 

.x6 

40.5  0.5 

14.38    .17 

53.3  0.2 

50.  z6 

•as 

z8.2  0.5 

50.85 

.58 

46.9  0.4 

Mar. 

1.2 

23.49  1.05 

87.1  X.5 

22.39 

.x6 

40.1  0.5 

14.21    .X7 

53.4  0.0 

'49.91 

•as 

17.5  0.9 

50.27 

.57 

46.3  0.9 

11.2 

22.48    .98 

85.3  2.0 

22.24 

•15 

39.6  0.4 

14.05    .16 

53.2  0.3 

49.67 

.as 

16.4  x.3 

49.72 

.53 

45.1  X.3 

21.2 

21.54    .88 

83.1  3.4 

22.ZO 

.13 

39.3  0.3 

13.90    .14 

52.8  0.5 

49-45 

.30 

I5.Z  1.4 

49.22 

.45 

43.5  x.8 

31.1 

20.72    .76 

80.5  3.8 

21.9^ 

.xo 

39.0  0.3 

13.78    ." 

52.  Z  0.8 

49.27 

.16 

Z3.6  X.6 

48.79 

.38 

41.5  a.a 

Apr. 

10. 1 

20.0a    .63 

77-5  3.1 

21.91 

.06 

38.9  0.x 

13.69    .07 

51.2  x.x 

49.14 

.10 

12.0  1.7 

48.47 

.37 

39.2  3.4 

20.  z 

19.47    '47 

74.2  3.3 

21.87 

.03 

38.9  0.x 

13.63    .03 

50.0  x.3 

49.07 

.04 

ZO.3  x.7 

48.26 

.X5 

36.7  3.6 

30.0 

19.08    .31 

70.8  3.5 

21.88 

.03 

39.1 0.3 

13.62     .01 

48.6  1.5 

49.06 

.02 

8.6  1.7 

48.17 

.02 

34.1  a.6 

May 

10.0 

18.85  .u 

67.3  3.6 

21.93 

.08 

39.4  0.4 

13.65    .06 

47.0  X.7 

49.12 

.09 

6.9  x.6 

48.22 

.XX 

31.4  a.6 

20.0 

18.79    -03 

63.7  3.6 

22.03 

.13 

39.9  0.6 

13.73    .xo 

45.2  x.9 

49.24 

.X5 

5.4  x.4 

48.39 

.a4 

28.8  3.5 

30.0 

18.92     .31 

60.1  3.5 

22.18 

.17 

40.7  0.8 

13.86    .X4 

43.2  2.0 

49.43 

.2X 

4.Z  x.3 

48.69 

.36 

26.4  3.3 

June 

8.9 

19.21     .37 

56.7  3.3 

22.36 

.31 

41.6  x.o 

14.02    .x8 

41.2  2.x 

49.67 

.a7 

3.0  0.9 

49^10 

.47 

24.2  2.0 

18.9 

19.66     .53 

53.5  3.1 

22.59 

.44 

42.6  x.x 

Z4.22     .33 

39-1  a.x 

49.97 

.3a 

2.2  0.7 

49.62 

.56 

22.3  1.7 

28.9 

■20.26     .67 

50.6  3.7 

22.84 

.37 

43.8  x.3 

Z4.46     .35 

37.0  3.x 

50.31 

.36 

1.7  0.4 

50.24 

.65 

20t8  x.4 

July 

8.9 

21.00    .79 

48.1  3.3 

23.12 

.39 

45.11.3 

14.72    .a7 

35.0  a.o 

50.68 

.39 

Z.4  0.x 

50.92 

'^^ 

19.6  1.0 

18.8 

21.84     .89 

46.0  X.8 

23.41 

.30 

46.4  X.3 

Z4.99    .38 

33.1  x.8 

5Z.08 

.4X 

1.5  0.2 

51.67 

'77 

18.9  0.6 

28.8 

•22.78     .97 

44-5  1-3 

23.72 

•31 

47.8  x.3 

Z5.28    .39 

31.3  X.6 

51.50 

•4a 

1.90.5 

52.45 

.80 

18.5  0.x 

Aug. 

7.8 

23.77  I.OI 

43.5  0.7 

24.02 

.31 

49.1  x.3 

15.58    .29 

29.8  1.4 

51.93 

.43 

2.5  0.8 

53.26 

.82 

z8.6  0.3 

17-7 

24.79  X.02 

43.10.1 

24.33 

.30 

50.3  i.a 

Z5.87    .39 

28.5  X.l 

52.35 

.4a 

3.4  X.O 

54.08 

.82 

Z9.Z  0.7 

27.7 

25.80  X.OO 

43.30.5 

24.63 

.39 

51.5  X.X 

'z6.Z5   .38 

27.6  0.7 

52.77 

•4X 

4.5  X.2 

54.89 

.80 

20.Z  x.x 

Sept. 

6.7 

•26.78     .95 

44.1  I.I 

24.91 

.38 

52.5  0.9 

Z6.43   .37 

27.  z  0.4 

53-17 

•39 

5.9  X.4 

55.68 

.78 

2Z.4  x.5 

16.7 

27.69    .86 

45.5  1.7 

25.18 

.36 

53.3  0.7 

z6.68   .85 

26.9  0.0 

53.55 

•37 

7.4  x.6 

56.44 

.74 

23.0  1.8 

26.6 

28.49    .74 

47.5  a.3 

25.43 

.34 

54.0  0.6 

16.92   .23 

27.  Z  0.4 

53.91 

.34 

9.0  x.7 

57.15 

.68 

25.0  2.1 

Oct. 

6.6 

29.17    .Co 

50.0  3.7 

25.65 

.31 

54.4  0.4 

17.13   .» 

27.6  0.7 

54.24 

•3x 

ZO.7  1.8 

57.80 

.62 

27.3  a.4 

16.6 

29.69    .44 

52.8  3.0 

25.85 

.19 

54.7  o.a 

17.32    ^ri 

28.4  x.o 

54.54 

.38 

Z2.6  1.9 

58.38 

.54 

29.8  2.6 

26.6 

30.04    .36 

56.0  3.3 

26.02 

.X6 

54.8  0.0 

17.48    .X5 

29.5  I.a 

54.80 

.34 

14.5  x.9 

58.88 

.46 

32.6  3.8 

Nov. 

5.5 

30.21    .07 

59.4  3.4 

26.17 

.13 

54.8  0.1 

I7.6Z     .13 

30.9  x.4 

55.02 

.30 

16.4  1.9 

'59.29 

.36 

35.4  a.9 

15.5 

30.18     .X2 

62.8  3.4 

26.28 

.10 

54.6  0.2 

Z7.7Z     .08 

32.4  1.6 

55.19 

.X5 

Z8.2  x.9 

59.60 

.26 

38.4  2.9 

25-5 

29.96     .31 

66.1  3.3 

26.36 

.07 

54-3  0.3 

17.78     .05 

34.0  1.6 

55.32 

.10 

20.0  1.8 

59.81 

.X5 

41.3  a.9 

Dec. 

5-4 

29.56     .49 

69.2  3.0 

26.41 

.03 

54-0  0.4 

17.81      .02 

35.6  1.6 

55.39 

.05 

21.8  1.7 

59.89 

.03 

44.2  2.8 

15.4 

28.98    .66 

72.1  3.7 

26.43 

.00 

53.6  0.4 

17.81     .03 

37.2  x.5 

55.41 

.01 

23.4  X.5 

59.86 

.09 

46.9  3.6 

25.4 

28.25    '80 

74-5  a.a 

26.40 

.(H 

53.1  0.5 

17.78     .05 

38.7  x.4 

55.38 

.06 

24.7  X.3 

59.71 

.21 

49.4  a.3 

35.4 

27.38    .92 

76-5  1.7 

26.35 

.07 

52.6  0.5 

17.71     .08 

40.  r  1.3 

55.29 

•  XI 

25.9  1.0 

59.44 

.3a 

51.6  3.0 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

n 

Tauri. 

CPersei. 

y 

Hydri. 

f 

Pcrsei. 

yEridani. 

Mean 

Solar 
Date. 

1 

Right 
Ascension. 

Declina- 

Right 
Ascension. 

Declina- 

Right 

Declina- 
tion 
South. 

Right 
Ascension. 

Declina- 
tion 

North, 

Right 
Ascension. 

Declina- 
tion 
South, 

h 

m 

0           > 

h 

m 

e 

h 

m 

0          f 

h 

» 

0 

h 

m 

0      ' 

341 

+2347 

347 

+3135 

348 

-7432 

351 

+3943 

353 

-1347 

Jan.      0.4 

34*66 

.05 

52.2  0.0 

s 

53.18 

.03 

20.3  0.4 

s 

50.22 

.68 

55.6  8.3 

s 
XI.28 

.05 

25.Z  0.8 

s 

23.83 

.06 

37.2  X.6 

10.3 

34-59 

.08 

52. Z  0.x 

53.12 

.09 

20.6  0.3 

49.55 

.73 

57.7  X.8 

XI.20 

.10 

25.9  0.6 

23.76 

.09 

38.7  x.4 

20.3 

34.49 

.13 

52.0  0.8 

53.0X 

.X3 

20.8  0.x 

48.79 

.79 

59.2  1.3 

11.07 

.14 

26.4  0.4 

23.65 

.18 

40.0  X.8 

303 

34.36 

.14 

51.8  0.3 

52.86 

.z6 

20.8  O.X 

47.97 

.85 

60.2  0.7 

XO.9X 

.x8 

26.6  0.x 

23.52 

.X5 

4Z.O  0.9 

Feb.     9-3 

34.20 

.16 

51.4  0.4 

52.69 

.18 

20,6  0.3 

47.XO 

.88 

60.60.x 

XO.72 

.80 

26.6  0.3 

23.36 

.X7 

41.8  0.6 

19.2 

34.03 

.17 

5Z.0  0.5 

52.5X 

.19 

20.2  O.S 

46.22 

.89 

60.40.5 

XO.5I 

.88 

26.3  0.4 

23.19 

.18 

42.2  0.3 

Mar.     X.2 

33.85 

.18 

50.4  0.6 

52.31 

.19 

19,7  0.6 

45.33 

.87 

59.7  1.0 

XO.29 

.88 

25.7  0.7 

23.0X 

.18 

42.4  0.0 

XZ.2 

33.68 

.17 

49.8  0.6 

52.12 

.18 

X9.O  0.8 

44.48 

.83 

58.4  X.5 

10.08 

.8X 

24.9  0.9 

22.83 

.17 

42.2  0.3 

2Z.2 

33.52 

.X5 

49.2  0.7 

51.95 

.16 

x8.x  0.9 

43.68 

.77 

56.6  3.0 

9.88 

.t8 

23.9  X.X 

22.67 

.13 

41.8  0.6 

31.1 

33.39 

.13 

48.5  0.7 

5X.8x 

.XS 

X7.2  0.9 

42.96 

.68 

54.4  «.4 

9.72 

.15 

22.7  X.8 

22.52 

.X3 

4X.X  0.9 

Apr.    10. 1 

33.30 

.08 

47.8  0.6 

51.70 

.09 

x6.2  x.o 

42.32 

.38 

51.7  8.8 

9.59 

.10 

2X,5  X.3 

22.4X 

.xo 

40. Z  x.x 

20.1 

33.25 

.03 

47.3  0.5 

51.63 

.04 

X5.3  0.9 

41.80 

.47 

48.8  3-1 

9.51 

.05 

20.2  X.3 

22.33 

.06 

38.8  x.4 

30.1 

33.24 

.03 

46.8  0.4 

5X.62 

.01 

X4.4  0.8 

4X.39 

•34 

45.6  3.3 

9.49 

.OX 

x8.9  x.3 

22.29 

•ox 

37.3  x.6 

May    X0.0 

33.28 

.07 

46.4  0.3 

51.66 

.06 

X3.6  0.7 

4X.X2 

.30 

42.2  3.5 

9.53 

.<7 

17.6  x.8 

22.30 

.03 

35.5  x.8 

20.0 

33.37 

.13 

46.3  0.1 

51.75 

.13 

X3.0  0.6 

40.98 

.06 

38.6  3.5 

9.62 

.18 

X6.5  X.O 

22.36 

.08 

33.6  8.0 

30.0 

33.51 

.x6 

46.3  0.x 

51.89 

.17 

X2.5  0.4 

40.99 

.08 

35.x  3.5 

9.77 

.x8 

X5.6  0.9 

22.45 

.18 

3x5  a.x 

June    8.9 

33.70 

.10 

46.5  0.3 

52.09 

.•I 

12.2  0.8 

4X.X4 

.38 

3X.6  3.4 

9.98 

.as 

14.8  0.7 

22.60 

.x6 

29.3  a.a 

28.9 

33.93 

.44 

46.8  0.3 

52.32 

.ts 

X2.X  0.0 

41.42 

.35 

28.3  3.3 

10.23 

.«7 

14.3  0.4 

22.78 

.80 

27.x  3.3 

J  28.9 

34.19 

'V 

47.4  0.7 

52.59 

.19 

X2.3  0.3 

41.84 

.47 

25.2  3.0 

ZO.52 

.31 

Z4.O  0.8 

22.99 

.13 

24.9  3.8 

July     8.9 

34.47 

•SO 

48.  Z  0.8 

52.90 

•SX 

X2.6  0.4 

42.37 

•SB 

22.4  8.6 

ZO.85 

.34 

14.0  O.X 

23.24 

.85 

22.7  8.x 

18.8 

34.78 

.31 

49.00.9 

53.22 

.33 

X3.2  0.6 

42.99 

.67 

20.0  3.8 

XX.20 

.36 

X4.2  0.3 

23.50 

.•7 

20.7  X.9 

28.8 

35.10 

.53 

50.0  x.o 

53.56 

•34 

X3.9  0.8 

43.70 

.73 

Z8.0  X.7 

XI.57 

•37 

14.6  0.5 

23.78 

•aft 

X8.9  1.7 

Aug.     7-8 

35.43 

.)3 

51.0  x.x 

53.90 

•S5 

14.7  0.9 

44.48 

.80 

16.6  X.X 

H.95 

.38 

X5.2  0.7 

24.08 

•« 

X7.3  x.4 

17.8 

35.75 

.33 

52.1  x.x 

54.25 

.53 

X5.7  1.0 

45.29 

.83 

X5.8  0.5 

X2.33 

.38 

x6.o  0.9 

24.37 

.19 

z6.x  x.x 

27-7 

36.07 

.31 

53.2  X.X 

54.60 

.34 

X6.7  x.x 

46.  X2 

.83 

X5.6  ax 

X2.70 

.37 

Z7.0  x.x 

24.66 

•19 

X5.2  0.7 

Sept.    6.7 

36.38 

•SO 

54.3  ».o 

54.93 

.33 

X7.8  x.x 

46.94 

.80 

x6.o  0.7 

13.07 

.36 

x8.x  x.3 

24.95 

.88 

14.6  0.3 

16.7 

36.67 

.38 

55.3  1.0 

55.24 

.31 

X8.9  x.x 

47.72 

.75 

X7.0  x.3 

13.42 

.34 

19.4  x.3 

25.22 

.86 

14.5  0.x 

26.6 

36.95 

.36 

56.2  0.9 

55.54 

.89 

20.0  x.x 

48.43 

.68 

x8,7  X.9 

13.75 

.38 

20.7  x.3 

25.47 

.84 

X4.8  0.5 

Oct.      6.6 

37.20 

.«4 

57.Z  0.8 

55.82 

.36 

2X.X  X.X 

49.06 

.58 

20.8  8.4 

X4.06 

.89 

22.0  X.4 

25.71 

.88 

X5.5  0.9 

z6.6 

37.43 

.83 

57.9  0.7 

56.07 

>H 

22.2  X.x 

49.58 

.46 

23.5  «.8 

M.34 

.86 

23.4  ».4 

25.92 

.80 

X6.5  x.8 

26.6 

37.63 

.29 

58.50.6 

56.29 

.tx 

23.2  X.O 

49.97 

.33 

26.53*8 

14*59 

••3 

24.8  X.4 

26.10 

•X7 

17.8  1.5 

Nov.     5.5 

37.81 

.z6 

59.x  0.5 

56.49 

.x8 

24.2  X.O 

50.23 

.x8 

29.83.4 

X4.80 

.80 

26.2  x.4 

26.25 

.X4 

19.4  1.7 

15.5 

37.95 

.«3 

59.5  0.4 

56.65 

.14 

25.x  0.9 

50.33 

.03 

33.2  3.5 

14.98 

.16 

27.6  x.4 

26.38 

•XX 

2X.2  x.8 

25.5 

38.06 

.og 

59.9  0.3 

56.77 

.xo 

26.0  0.8 

50.28 

.X3 

36.7  3.4 

15.X2 

.XX 

28.9  X.3 

26.47 

.07 

23.x  X.9 

Dec.     5-5 

38.13 

.05 

60.20.3 

56.85 

.06 

26.8  0.7 

50.08 

.«7 

40.1  3.3 

Z5.2X 

.07 

30.2  x.3 

26.53 

-<H 

25.0  X.9 

15-4 

38.16 

•ox 

60.50.3 

56.89 

.03 

27.5  0.6 

49.74 

.41 

43-2  3.0 

15.25 

•03 

31.4  X.X 

26.55 

•00 

26.9  x.8 

254 

38.15 

.03 

60.6  0.x 

56.89 

.03 

28.00.5 

49.26 

.53 

46.0  8.6 

X5.25 

.03 

32.4  0.9 

26.53 

.04 

28.7  x.7 

35-4 

38.11 

.07 

60.60.0 

56.84 

.<7 

28.50.4 

48.66 

.66 

48.4  8.X 

X5.X9 

.08 

33.2  0.8 

26.47 

.071  30.3  X.6    1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

A»  Tauri. 

r  Persei. 

0^  Eridani. 

y  Tauri. 

e  Tauri. 

Mean 
Solar 
Date. 

1 

t 

Right 
Ascenaioa. 

Declina- 
tion 

Right 
AaconaioxL 

Doclina- 
tion 

AsSau 

DocUaa- 
tion 

Right 

DacUna- 

tion 
North. 

Right      !  Declina- 
Aacension.  '       tion 
1     North. 

h    m 

0       » 

b    m 

0      f 

h 

m 

e         » 

h    m 

0      * 

h    m           «»        ' 

358 

+2148 

4  1 

+4726 

4. 

6 

-75 

414+1523 

422 

-t-1857 

Ian. 

0.4 

• 
49.31    .03 

36.8  0.0 

• 
27.13    .06 

54.2  1.3 

8 
61.13 

.<H 

55.1  x.4 

8 
8.44     .03 

Z3.4  0.4 

8 
49.02     .01 

34.6  e.2 

X0.4 

49.26   .07 

36.7  O.X 

27.04     .XX 

55.3  1.0 

61.07 

.07 

56.4  1.2 

8.40     .06 

Z3.Z  0.4 

48.99     .05 

34-4  0.2 

ao.4 

49.17   ." 

36.5  0.2 

26.90   .x6 

56.2  0.7 

60.98 

.XX 

57.6  X.0 

8.32    .xo 

Z2.7  0.4 

48.92     .09 

34.2  0.2 

30.3 

49.04   .14 

36.3  0-3 

26.72   .ax 

56.7  0.4 

60.86 

.X4 

58.5  0.8 

8.21    .13 

12.30.4 

4S.8X    .X3 

33.9  0.3 

Feb. 

9-3 

48.89   »i6 

36.0  0.4 

26.50    .34 

56.9  0.0 

60.71 

.x6 

59.3  0.6 

8.07   .xs 

zz.90.4 

48.67    .X5 

33.6  0.3 

19.3 

48.72    .17 

35.6  0.4 

26.25     .9$ 

56.8  0.3 

60.54 

.X7 

59.8  0.4 

7.91    .17 

zz.50.4 

48.50    .X7 

33.3  0.3 

Mar. 

1.2 

48.55    .18 

35.2  0.5 

26.00    .36 

56.4  0.6 

60.37 

.18 

60.  Z  0.3 

7.74    .X7 

ZZ.Z0.4 

48.33    .18 

33.00.4 

xi.a 

48.37    .X7 

34.7  0-5 

25.75    .«5 

55.6  0.9 

60.20 

.X7 

60. Z  0.x 

7.56   .X7 

Z0.8  0.4 

48.15    .x8 

32.6  0.4 

ax.2 

48.21    .IS 

34.1  0.5 

25.51  .« 

54.5  x.a 

60.03 

.x6 

59.9  0.3 

7.40    .X5 

zo.40.3 

47.98    .x6 

32.2  0.4 

3X2 

48.07   .la 

33.5  0.5 

25.31    .x8 

53-2  X.4 

59.89 

.X3 

59.4  0,6 

7.26    .X3 

ZO.Z0.3 

47.83    .X4 

3X.8  0.4 

Apr. 

zai 

47-96   .09 

33.0  0.5 

25.15    .13 

51.7  X.6 

59-77 

.zo 

58.7  0.8 

.7.Z4    .xo 

9.90.8 

47,71     .XX 

3X.4  0.3 

20.1 

47.89   .05 

32.6  0.4 

25.05    .07 

50.  Z  Z.6 

59.69 

.06 

57.8  x.0 

7.06    .06 

9.70.x 

47.62    .07 

3«.i  0.3 

30.1 

47.87   .00 

32.2  0.3 

25.OX    .00 

48.4  x-7 

59.65 

.02 

56.7  x.3 

7.03    .01 

9.7  0.0 

47.58     .03 

30.9  0.2 

May 

xo.o 

47.89   .05 

32.0  0.3 

25.03    .06 

46.8  X.6 

59.65 

.08 

55.3  X.5 

7.03    .03 

9.80.8 

47.58     .02 

30.8  0.0 

20.0 

47.97   .10 

31.9  0.0 

25.12    .12 

45.2  i.S 

59.70 

.07 

53.8  x.6 

7.09    .08 

ZO.Z  0.3 

47.63     .07 

30.9  O.X 

30.0 

48.09    .X5 

3X.9  «>.« 

25.27    .x8 

43.8  X.3 

59.79 

.XX 

52.0  x.8 

7.Z9    .X3 

ia5o.5 

47-72     .12 

3Z.O  0.2 

Jnoe 

9.0 

48.26    .19 

32.2  0.5 

25.48    'M 

42.6  x.x 

59.92 

.X5 

50.2  X.9 

7.34    .X7 

zz.z  0.6 

47.86     .16 

31.3  0.4 

18.9 

48.47    .« 

32.60.5 

25.75    .«9 

4X.6  0.9 

60.09 

.X9 

48.3  x.9 

7.52     .30 

Z1.8  0.8 

48.04     .20 

3Z.8  0.5 

28.9 

48.72    .a6 

33.20.6 

26.06    .34 

4a9  0.6 

60.30 

.32 

46.4  x.9 

7-74    -33 

Z2.6  0.9 

48.26     .24 

32.4  0.7 

July 

8.9 

48.98   .a8 

33.90-8 

26.42    .37 

40.4  0-3 

60.54 

.35 

44.5  x.9 

7.99    .36 

Z3.5  x.0 

48.5Z    .26 

33.x  0.8 

18.9 

49.27   .30 

34.70-9 

26.80    .40 

40.2  0.0 

60.80 

-37 

42.6  x.8 

.8.27    .38 

14.5  x.0 

48.79  .28 

33.9  0.8 

28.8 

49.58    -33 

35.6  0W9 

27.2X    .41 

40.3  0.3 

61.07 

.* 

4Z.0  x.6 

8.56    .30 

Z5.5  X.O 

49.08    .30 

34-8  0.9 

Aug. 

7.8 

49.90    .33 

36.6  X.O 

27.63    .4a 

40.60.5 

6Z.36 

.39 

39.5  x.4 

8.86   .3x 

Z6.5  X.O 

49-39  .3x 

35.6  0.9 

17.8 

5a22    .38 

37.6  X.O 

28.05    .43 

4i.«  0.7 

61.65 

.39 

38.2  X.I 

9.X7   .3x 

17.5  0.9 

49.70   .31 

36.5  0.9 

27.8 

50.54    .31 

38.5  1.0 

28.48    .43 

42.0  0.9 

6Z.94 

.39 

37.3  0-8 

.9.48   .30 

18.4  0.8 

50,0Z    .3X 

37.3  0.8 

Sept. 

6.7 

50.85    .30 

39.5  0.9 

28.89    .41 

43.0  X.X 

62.22 

.i«B 

36.6  0.5 

9.78   .30 

Z9.ao,7 

50.32  .30 

38.  z  0.7 

16.7 

51.X5    .« 

40.3  0.8 

29.29    .39 

44-2  1.3 

62.50 

.37 

36.3  0.x 

Z0.07   .39 

Z9.9  0.6 

50.62    .89 

38.7  0.6 

26.7 

51.43    .37 

41.X  0.7 

29.67    .37 

45.6  X.4 

62.76 

-35 

36.4  0.3 

za34   .37 

20.40.5 

50.91    .38 

39.3  0.5 

Oct. 

6.6 

51.^    •« 

41.8  0.6 

30.02    .34 

47.X  1.5 

63.00 

.23 

36.80.6 

Z0.61   .35 

20.80.3 

5Z.z8  .26 

39-7  0.4 

16.6 

51.93    .«3 

42.3  0.5 

30.35    .SX 

48.7  x.6 

63.22 

.21 

37.5  0.9 

Z0.85  .33 

2Z.O  O.X 

51.43  .34 

40.  z  0.2 

26.6 

52.15    .» 

42.8  0.4 

30.64    .27 

50.4  X.7 

63.4Z 

.x8 

38.6  x.3 

ZZ.O7     .2X 

2Z.O  0.0 

5Z.66  .22 

40.2  0.x 

Nov. 

5.6 

52.33    .17 

43-2  o-S 

3a9o  .33 

52. Z  X.8 

63.58 

.x6 

39.8  X.4 

ZI.26    .x8 

2Z.O  O.X 

51.87    .X9 

40.3  O.X 

15-5 

52.49    .H 

43.5  0.2 

31.11   .19 

53.8  x.8 

63.73 

.X3 

41.3  x.5 

ZZ.43    .X5 

20.8  0.3 

52.05  .16 

40.4  0.0 

255 

52.62    .xz 

43.7  o.a 

31.27    .X4 

55.6  1.7 

63.83 

.09 

42.8  x.6 

ZZ.56     .X3 

20.60.3 

52.20    .X3 

40.30.x 

Dec. 

5*5 

52.71    .07 

43.80.x 

31.38  .08 

57-3  x.7 

63.91 

.06 

44.4  x.6 

ZZ.66  .08 

20.3  0.3 

52.31  .09 

40.2  OWZ 

15-4 

52.76    .03 

43.90.1 

31.44  •« 

58.9  x.6 

63.95 

.02 

46.0  x.6 

ZI.73   .04 

19.90.3 

52.38  .05 

40. Z  0.Z 

25-4 

52.77    .ox 

43.9  0.0 

31.44    .03 

60.3  x.4 

63.95 

.02 

47-6  x.5 

ZZ.75   .00 

Z9.6  a4 

52.4  Z    .ox 

39.90.2 

35-4 

52.74    .05 

43.9  0.1 

31.38    .09 

6x.6  x.x 

63.91 

.06 

49.0  x.4 

ZI.73   .0* 

Z9.3  0.4 1  52.4X   .03 

39.70.2 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

MMn 
Solar 
Date. 

6  Mensae. 

m 

Persei. 

a  Tauri. 

(Aldebaran.) 

r  Tauri. . 

a  Camelopardalis.  " 

1 

Right      [  Declina- 
Ascensioa.        tion 
,     SoutA, 

Right 
AscensioiL 

Declina- 
tion 
N^frtA. 

Right 
Ascenaion. 

Declina- 
tion 
NortA, 

Right      >  Deelina- 
Ascentioo.  '      tion 
1    N^rtA. 

Right 
Ascension. 

Declina- 
tion 
N^rtk. 

h    m!        •       ' 
424'— 8026 

h 
4 

m 
26 

+4250 

h    m 

430 

e        r 

+16 18 

h    m 

436 

0      » 

+2245 

h    m 

444 

0      »  , 

-1-66  10 

Jan. 

0.4 

8 
48.85     .9a 

63.9  a.7 

8 
25.71 

.oa 

68.6  x.x 

8 
13.31 

•ox 

32.3  0.3 

• 
17.08    .00 

57.7  owe 

8 

XI.53 

.07 

31.X  8-3 

Z0.4 

47.84  I.XX 

66.4  3.a 

25.66 

.08 

69.6  0.9 

13.28 

.03 

32.0  0.3 

X7.05    .04     57.70.0 

ZI.42 

.17 

33.3  8.0  i 

20.4 

46.65  i.a6     68.3  1.7 

25-56 

.13 

70.4  0.7 

13.22 

.08 

31.7  0.3 

X6.99   .09     57.70.1 

11.20 

.86 

35.1 1.7 

30.3 

45.33  X.38    69.8  x.a 

25.41 

■17 

71.0  O.S 

I3.II 

•xa 

31.3  0.3 

x6.88   .la    57.60.8 

10.90 

.34 

36.6  x.3 

Feb. 

9-3 

43.91  1.46 

70.7  0.6 

25.22 

.ax 

71.30.8 

12.98 

.15 

31.0  0.3 

X6.75   .15    57.40.8 

10.53 

.40 

37.80.9 

X9.3 

42.43  1.49 

71.0  O.X 

25.00 

.a3 

71.4  0.x 

12.82 

.17 

30.7  0-3 

16.58   .17 

57.2  0.3 

10.10 

.44 

38.4  0.4 

Mar. 

1-3 

40.94  X.49 

70.8  0.5 

24.77 

.84 

71. 1  0.4 

12.65 

.x8 

30.3  0.4 

16.40   .x8 

56.9  0.3 

9-64 

.47 

38.5  0.1 

II. 2 

39-46  1.45 

70.0  X.O 

24.53 

.83 

70.6  0.7 

12.47 

.18 

30.0  0.3 

Z6.22    .X8 

56.6  0.4 

9.17 

.47 

38.2  0.6 

21.2 

38.04  Z.38 

68.7  x.5 

24-30 

.81 

69.8  0.9 

12.30 

.x6 

29.6  0.3 

16.04    .X7 

56.2  0.4 

8.72 

.44 

37.4  1.1 

31.2 

36.71  1.97 

67.0  a.o 

24.10 

.x8 

68.8  x.x 

12.14 

.14 

29.3  0.3 

15.87    -15 

55.7  0.5 

8.30 

•39 

36.1  x.5  ! 

Apr. 

10. 1 

35.50  X.I4 

64.8  a.4 

23-94 

.14 

67.6  X.3 

12.02 

.XX 

29.  Z  0.8 

X5.74    .« 

55.2  0.5 

7.94 

.38 

34.5  1.8 

20.1 

34.44    .97    62.3  a.7| 

23.82 

.09 

66.3  X.4 

11.93 

.07 

28.9  0.1 

15.64    .06 

54.8  0.4 

7.66 

.84 

32.5  8.1 

30.1 

33.56    .79 

59.4  3.0 

23.75 

.04 

64.9  x.4 

11.88 

.03 

28.8  0.0 

15.58    .03 

54.4  0.3 

7.47 

.14 

30.3  8.3 

May 

10. 1 

32.87    .58 

56.3  3.a 

23.75 

.oa 

63.6  1.4 

11.87 

.oa 

28.9  0.x 

15.57    .01 

54.1 0.3 

7.38 

.04 

28.0  8.4 

20.0 

32-39   .37 

53.0  3.4 

23.80 

.08 

62.3  x.3 

11.91 

.06 

29.0  0.8 

15.6Z    .06 

53.9  0.8 

7.39 

.06 

25.6  8.4 

30.0 

32.14   .xs'  49-63.4 

23.91 

.14 

61.0  x.a 

12.00 

.XI 

29.3  0.4 

15.70     .XI 

53.8  0.0 

7-50 

.x6 

23.2  2.4  ' 

June 

9.0 

32.10   .06  .  46.2  3.4 

24.08 

.30 

59.9  I.O 

12.13 

.15 

29.8  O.S 

15.83    .16 

53.80.x 

7.71 

.86 

20.9  8.8 

19.0 

32.29   .30  1  42.8  3.3 

24.31 

.as 

59.0  0.8 

12.30 

-19 

30.4  0.6 

z6.oo   .ao 

54.0  0.3 

8.02 

.33 

18.7  8.0  . 

28.9 

32.71    -sa 

39.6  3.1 

24.58 

.a9 

58.4  0.6 

12.51 

.83 

31.1  0.7 

X6.22   .83     54.30.4 

8.42 

.43 

16.8  x.8 

July 

8.9 

33.32    .7x 

36.7  a.8 

24.89 

.33 

57.9  0.4 

12.75 

.a6 

31.9  0-8 

16.46    .a6 

54.8  0.5 

8.89 

•30 

X5.X  M 

18.9 

34.12    .89 

34.1  a.4 

25.23 

.35 

57.6  O.X 

13.02 

.88 

32.7  0.9 

X6.74    .89 

55-3  0.6 

9.43 

.56 

13.7  i.a 

28.8 

35.09  X.04 

31.9  »-o 

25.59 

.38 

57.6  0.X 

X3.30 

.89 

33-6  0.9 

X7.03    .30 

56.0  0.7 

10.01 

.61 

12.7  0.9 

Aug. 

7.8 

36.19  x.x6!   30.2  x.s 

25.97 

.39 

57.7  0.3 

13.60 

.30 

34.5  0.9 

17. 34    -31 

56.7  0.7 

10.64 

.63 

Z2.Q  o-s 

17.8 

37.40  x.a4|  29.00.9 

26.37 

•39 

58.1 0.5 

13.91 

.31 

35.4  0.8 

17.65    -38 

57.4  0.7 

11.30 

.67 

IZ.60.8 

27.8 

38.67  x.a9 

28.4  0.3 

26.76 

.39 

'  58.70.7 

14.21 

.31 

36.2  0.7 

17-97    -38  j  58.10.7 

11.97 

.68 

ZI.6  0.8 

Sept. 

6.7 

39.96  X.S9 

28.4  0.3 

27-15 

.39 

59.4  0.8 

14.52 

.30 

36.9  0.6 

Z8.29    .31     58.7  0.6 

12.65 

.68 

12.0  0.5 

X6.7 

41.23  I'M 

29.0  0.9 

27.53 

.38 

1  60.3  0.9 

14.82 

.89 

37.5  0.5 

z8;6o   .31     59.3  0.6 

13.32 

.67 

12.7  0.9 

26.7 

42.43  1.16     30.3  X.5 

27.90 

.36 

'  61.3  I.I 

15.10 

.88 

37.9  0.4 

18.90   .89     59.90.5 

13.98 

.64 

13.7  x.a 

Oct. 

6.7 

43.531.03     32.1  a.x 

28.25 

.34 

62.4  x.a 

15-37 

.86 

38.2  o.a 

19.18    .88     60.4  0.4 

14.60 

.61 

15.X  x.5 

16.6 

44.48    .87     34.42.6 

28.58 

.31 

63.6  x.a 

15.63 

.84 

38.4  0.x 

19.45    .86  1  60.7  0.3 

15.19 

.57 

16.7  x.8 

26.6 

45.24    .66     37.2  3.0 

28.88 

.as 

64.8  x.3 

15.86 

.88 

38.4  0.0 

19.71    .84     61.0  0.3 

15.74 

.58 

18.6  8.0 

Nov. 

5.6 

45.80    .44     40.43.3 

29.15 

.as 

:  66.2  x.3 

16.07 

.80 

38.3  0.x 

19.93     .81      61.3  0.3 

l6.22 

.45 

20.8  8.8  1 

15-5 

46.11    .X9     43.73.4 

29.38 

.81 

67.5  x.4 

16.25 

•17 

38.2  o.a 

20.13    .x8  .  61.4  0.8 

16.63 

.38 

23. X  8.4 

25-5 

46.18    .06     47.2  3-5 

29.57 

.17 

68.9  1.4 

16.41 

.14 

37.9  0.3 

20.29    .X5 

61.6  O.X 

X6.96 

.89 

!    25.6  8.5 

Dec. 

5-5 

46.00    .31  ,  5P.6  3.4 

29.71 

.X2 

'   70.3  x.4 

16.52 

•  ZO 

37.6  0.3 

20.42    .XX 

61.7  0.x 

17.21 

•80 

28.12.5 

15.5 

45-56   -sa;  54.03.8 

29.80 

.06 

j  71-6  1.3 

16.60 

.06 

37.3  0.3 

20^51    .07 

61.8  0.1 

17.36 

•xo 

:  30.68.5 

25-4 

44.89   .79.  57-0  a.9 

29.83 

.01 

1  72.8  x.a 

16.64 

.08 

37.0  0.3 

20.56   .03 

61.8  0.0 

17.40 

.OX 

33.1 8.4 

35-4 

44.00   .991  59.7  «.5 

29.81 

.OS 

74.0  I.I 

16.64 

.03 

36.70.3 

20.56    .03  1  61.8  0.0 

17.34 

.11 

35.4  8.8 
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1 1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

i 

Tauri. 

i  i 

\urig». 

CAurigas. 

IX 

Orionis. 

li  Eridani. 

Mean 

Solar 
Date. 

1 

Right 

Declina- 

Right 

Declina- 

Righ 

t 

Declina- 

Right 

Declina- 

Right        Declina-    1 

Aacension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Ascension. 

tion 

Aacension.        tion        1 

North, 

North, 

North, 

North. 

South.     1 

h 

ni 

e        r 

h 

m 

0      * 

h 

m 

0      * 

h 

xn 

0      » 

h 

m           •     '   i 

445 

-f-1840 

4  5o;+33   0 

1    - 

4  55 

+4055 

4 

58 

+15  15 

5 

2 

-512 

Jan. 

0.4 

a 
33.89 

.01 

13.0  0.3 

s 
3X.64 

.01 

32.x  0.6 

8 
32.32 

•ox 

52.5  i.i 

s 
53.74 

.03 

54.3  0.4 

s 
58.29 

•ox 

58.7  X.5 

X0.4 

33.88 

.03 

X2.8  0.3 

31.63 

.04 

32.6  0.5 

32.30 

.«♦ 

53.5  «.o 

53.74 

•03 

54.0  0.4 

58.28 

.03 

60.2  X.4 

20.4 

3382 

.08 

X2.5  0.3 

31.57 

.09 

33.1  0.4 

32.23 

.xo 

54.4  0.8 

53.70 

.07 

53.6  0.4 

58.23 

•07 

61.5  x.3 

30.4 

33.73 

.12 

X2.3  0.3 

31.46 

.13 

33.4  0.3 

32.  XX 

.14 

55.x  0.6 

53.61 

.XX 

53.2  0.3 

58.  X3 

.XX 

62.6  X.O 

Feb. 

9.3 

33.59 

.15 

X2.I  0.3 

31.31 

.16 

33.6  O.X 

31.95 

.x8 

55-6  0.4 

53.48 

.X4 

52.9  0.3 

58.OX 

.14 

63.5  0.8  ; 

19.3 

33.44 

.17 

XX.80.3 

31.X3 

.19 

33.7  0.0 

31-75 

.3X 

55.8  0.x 

53.33 

•  x6 

52.6  0.3 

57.85 

•x6 

64.2  0.6 

Mar. 

1-3 

33.26 

.18 

II.5  0.3 

30.93 

•30 

33.5  0.3 

31.52 

.33 

55.8  0.3 

53.16 

.X7 

52.4  0.3 

57.68 

•  x8 

64.6  0.4 

X1.2 

33.08 

.z8 

XX.2  0.3 

30.73 

•30 

33.2  0.4 

31.29 

.33 

55.5  0.4 

52.98 

.x8 

52.x  0.3 

57.50 

.18 

64.9  0.3 

2X.2 

32.90 

.17 

10.90.3 

30.53 

.19 

32.7  0.5 

31.06 

.33 

55.0  0.6 

52.8X 

.17 

5X.8  0.3 

57.32 

.X7 

64.9  O.X 

31.2 

32.74 

.15 

X0.6  0.3 

30.34 

.17 

32.x  0.7 

30.85 

.30 

54.2  0.8 

52.64 

.x6 

5X.6  0.3 

57.15 

•x6 

64.6  0.3 

Apr. 

10.2 

32.60 

.xa 

X0.3  0.3 

30.  x8 

*X4 

31.40.8 

30.67 

.x6 

53.3  X.O 

52.50 

.X3 

51.5  0.x 

57.OX 

.X4 

64.2  0.6 

20.1 

32.50 

•oB 

XO.O  0.3 

30.06 

.xo 

30.6  0.8 

30.53 

.X3 

52.2  x.x 

52.39 

.09 

5X.4  0.x 

56.89 

•xo 

63.3  0.8  , 

30.1 

32.44 

.04 

9.8  0.x 

29.98 

.05 

29.7  0.9 

30.44 

.07 

5X.0  X.3 

52.31 

.05 

51.4  0.0 

56.80 

.07 

62.7  X.0  1 

May 

10. 1 

32.42 

.00 

9.70.0 

29.96 

.00 

28.9  0.8 

30.40 

.01 

49.8  x.3 

52.28 

.ox 

5X.40.X 

56.76 

.03 

61.6  x.3 

20.1 

32.45 

.05 

9.80.1 

29.98 

.05 

28.x  0.7 

30.42 

.05 

48.6  x.3 

52.30 

.04 

5X.6  0.3 

56.75 

.03 

60.3  X.4 

30.0 

32.52 

.xo 

9.9  0.3 

30.06 

•xo 

27.4  0.7 

30.49 

•  XO 

47.4  I.X 

52.36 

.08 

5x90.4 

56.79 

.06 

58.9  x.5 

Jnne 

9.0 

32.64 

.14 

X0.2  0.3 

30.  X9 

.15 

26.80.5 

30.62 

.x6 

46.4 1.0 

52.46 

•  X3 

52.4  0.5 

56.88 

.10 

57.3  x.6 

19.0 

32.80 

.18 

X0.6  0.4 

30.36 

.30 

26.3  0.4 

30.8  X 

.3X 

45.4  0.9 

52«6o 

•  x6 

52.9  0.6 

57.00 

.14 

55.6  X.7 

28.9 

33.00 

.» 

XI.X  0.S 

30.58 

.44 

26.0  o.a 

31.04 

.as 

44.60.7 

52.79 

.30 

53.5  0.7 

57.16 

.x8 

53-9  x.7  • 

July 

8.9 

33.23 

.as 

XX.7  0.6 

30.84 

.37 

25.8  O.X 

31.31 

.39 

44.0  0.5 

53.00 

•33 

54.3  0.8 

57.36 

.3X 

52.2  1.7  1 

18.9 

33.49 

.17 

12.4  0.7 

3X.X2 

.30 

25.8  O.X 

31.62 

.33 

43.6  0.3 

53.25 

•36 

55.0  0.8 

57.58 

.«4 

i 

50.5  X.6 

28.9 

33.77 

.89 

X3.1 0.7 

31.44 

.33 

25.9  0.3 

31.96 

.35 

43.4  0.3 

53.52 

•38 

55.8  0.8 

57.82 

.36 

49.0  x.5 

Aug. 

7.8 

34.07 

.30 

13.8  0.7 

31.77 

.34 

26.2  0.3 

32.32 

.37 

43.3  0.0 

53.80 

.39 

56.6  0.8 

58.09 

'V 

47.6  x.3 

17.8 

34-37 

.31 

14.5  0.7 

32.  XX 

.34 

26.5  0.4 

32.69 

.38 

43.4  «•> 

54-09 

•30 

57.3  0.7 

58.37 

•38     46.4  X.X  II 

27.8 

34.68 

.31 

X5.2  0.7 

32.45 

.35 

27.0  0W5 

33.07 

.38 

43.7  0.3 

54.39 

.30 

58.0  0.6 

58.65 

•39 

45.4  0.8 

Sept. 

6.8 

34.99 

.31 

X5.8  0.6 

32.80 

.34 

27.5  0.5 

33.45 

.38 

44.x  0.5 

54-70 

.30 

58.5  0.5 

58.93 

.39 

44.8  0.5 

16.7 

35.29 

.30 

X6.4  0.5 

33.14 

.34 

28.0  0.6 

33.83 

.38 

44.60.6 

55.00 

.30 

59.00.4 

59.22 

•38 

44.5  O.X  ' 

26.7 

35.59 

.« 

x6.8  0.4 

33.48 

.33 

28.6  0.6 

34-20 

.37 

45-2  0.7 

55.29 

-39 

59-2  o.a 

59.49 

.87 

44.5  0.3 

Oct. 

6.7 

35.87 

.38 

X7,x  0.3 

33.80 

.33 

29.2  0.6 

34.56 

.35 

46.0  0.8 

55.57 

.38 

59.4  O.X 

59.76 

.36 

44.9  0.5 

x6.6 

36.  X4 

.a6 

X7.2  O.Z 

34." 

.30 

29.9  0.6 

34.91 

.33 

46.8  0.9 

55.84 

.36 

59.3  O.X 

60.02 

.as 

45.6  0.8 

26.6 

36.39 

.04 

X7.3  0.0 

34.39 

.27 

30.5  0.7 

35.22 

.3x 

47-7  xo 

56.  xo 

.«4 

59.2  0.3 

6a26 

.33 

46.6  x.x 

Nov. 

5.6 

36.62 

.21 

17-30.1 

34.65 

.35 

3X.2  0.7 

35.52 

.38 

48.7  X.O 

56.33 

.33 

58.9  0^3 

60.48 

•31 :  47.8  x.3 

15.6 

36.82 

.X8 

X7.2  O.Z 

34.88 

.31 

31.90.7 

35.78 

.34 

49.8  X.X 

56.54 

.X9 

58.5  0.4 

60.67 

.X8  1  49.3  1.5 

25-5 

36.99 

.15 

17.0  0.3 

35.08 

.x8 

32.6  0.7 

36.00 

.30 

5a9  X.x 

56.72 

.16 

58.x  0.4 

60.84 

.X5  :  50.9  X.6 

Dec. 

5.5 

37.12 

.12 

x6.8  0.3 

35.24 

.14 

33.2  0.7 

36.17 

.15 

52.x  x.x 

56.86 

.X3 

57.7  0.5 

60.97 

•  XX 

52.6  x.7 

15-5 

37.22 

.07 

x6.6  0.3 

35.35 

.09 

33.9  0.7 

36.30 

.10 

53.2  x.x 

56.97 

•09 

57.2  0.4 

6X.06 

•07 

54.3  x.7 

25-5 

37.27 

.03 

X6.4  0.3 

35-42 

.04 

34.60.6 

36.37 

.05 

54.4  »-x 

57.03 

.04 

56^8  0.4 

6x.xi 

.03 

55.9  x.6 

35-4 

37.28 

•OX 

16.2  a3 

35-43 

•ox 

35.2  0.6 

36.39 

•ox 

55.4  J-o 

57-05 

.00 

56.4  0.4 

6l.X2 

•OX  I  57.4  X.5    1 

22 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

a  Anrigs. 
{Cape//a.) 

/3  Orionis.' 
{RigeV.) 

r  Orionis. 

/3Tauri. 

X  Aurigae. 

Solar 
Date. 

Right 
Ascension. 

Declina- 
tion 
Nitrtk, 

Right 
Ascension. 

Declina- 
tion 
South. 

Right 
AscensloiL 

Declina- 
tion 
StmtK 

Right 
Ascension. 

Declina- 
tion 
North, 

Right 
AscensioiL 

Declina- 
tion 
North. 

h 

m 

0        * 

h    m 

e       f 

h    m 

0      > 

h    m 

«      * 

h 

xn 

0           ' 

5 

9 

+45  53 

5  9 

-818 

512 

-    656 

519 

+2831 

5 

26 

+32    7 

Jan.      0.4 

s 
21.42 

.03 

51.0  X.3 

s 
46.17    .ox 

64.5  X.7 

s 
47.33    .ox 

7Z.6X.7 

8 

60.99     .04 

24.  z  0.4 

s 
z6.oz 

.05 

6.30.6 

10.4 

21.41 

.03 

52.3  x.a 

46.16    .03 

66.2  X.6 

47.33  .03 

73.x  x.5 

6z.oo   .ox 

24.5  0.3 

Z6.04 

.00 

6.80.5 

20.4 

21.35 

.09 

53.4  ».i 

46.  XZ    .07 

67.6  1.4 

47.28  .07 

74-6  x.3 

60.97   .06 

24.8  0.3 

z6.oz 

.05 

7.3  0.5 

30.4 

21.23 

.15 

54.4  0.9 

46.02    .IX 

68.9  x.x 

47.19    .IX 

75.8  x.x 

60.89   *xo 

25.0  0.3 

X5.93 

.xo 

7.80.4 

Feb.     9.3 

21.05 

.ao 

55.1  0.6 

45-89    .X4 

69.90.9 

47.07    .X4 

76.7  0.9 

60.77   .X4 

25.2  0.x 

X5.81 

.14 

8.20.3 

19.3 

20.84 

.a3 

55-6  0.3 

45.74    .x6 

70.7  0.6 

46.92    .x6 

77.5  0.6 

6o.6z    .X7 

25.3  0.0 

X5.65 

•x8 

8.4  0.3 

Mar.     X.3 

20.60 

.« 

55.7  0.0 

45.57    .x8 

7X.2  0.4 

46.74    .x8 

78.0  0.4 

60.43   .19 

25.3  0.x 

Z5.46 

.30 

8.5  0.0 

".3 

20.35 

.a6 

55.6  0.3 

45.38    .X8 

7X.4  0.x 

46.56    .x8 

78.3  0.x 

60.23   .«> 

25.  Z  O.S 

X5.25 

.90 

8.4  0.3 

2Z.2 

20.09 

.as 

55.1  0.6 

45.20    .x8 

7X.4  O.X 

46.38    .18 

78.3  0.1 

60.04    .X9 

24.9  0.3 

Z5.05 

.30 

8.Z  0.3 

31.2 

19.85 

.as 

54.4  0.9 

45.02    .X7 

71.2  0.4 

46.21    .17 

78. z  0.3 

59.85    .x8 

24.5  0.4 

Z4.85 

.19 

7.7  0.4 

Apr.    10.2 

19.64 

.X9 

53-4  i.Jf 

44.87    .X4 

70.6  0.6 

46.05    .X4 

77.6  0.6 

59.68    .X5 

24.0  0.5 

14.67 

.16 

7.20.6 

20.1 

19.48 

.H 

52.2  x.3 

44.74    .XX 

69.9  0.9 

45.92    .XX 

76.9  0.8 

59.54   .xa 

23.5  0.6 

X4.53 

.X3 

6.6  0.7 

30.x 

19.36 

.09 

50.9  1.4 

44.65    .<»7 

68.9  x.x 

45.83    .07 

76.0  x.o 

59.45   .08 

22.9  0.6 

14.42 

.09 

5.90.7 

May   10.1 

19.30 

.03 

49-5  X.4 

44.60    .03 

67.7  x.3 

45.78    .03 

74.9  x.3 

59.40   .03 

22.3  0.6 

X4.36 

.04 

5.20.7 

20.1 

19.29 

.03 

48.0  X.4 

44.59    .ox 

66.3  1.5 

45.76    .ox 

73.5  X.4 

59.39     .03 

2Z.8  0.5 

14.35 

.OX 

4.50.7 

1 

30.0 

19.35 

.09 

46.6  x.4 

44.62  .05 

64.7  x.6 

45.79    .05 

72.0  x.6 

59.43  .07 

2Z.30.5 

X4'39 

.06 

3.80.7 

Jane     9-^ 

19.47 

•15 

45.2  1.3 

44.69   .xo 

63.0  x.7 

45.87    .09" 

70.4  x.7 

59.53     .X3 

20.9  0.4 

14.48 

.XX 

3.Z  0.6 

19.0 

19.65 

.31 

43.9  x.3 

44.81    .X3 

61.2  X.8 

45.98    .X3 

68.7  x.8 

59.67     .16 

20.60.3 

Z4.6Z 

.x6 

2.6  0.5 

29<o 

19.88 

.36 

42.8  x.x 

44.96    .X7 

59-4  X.9 

46.13    .X7 

66.9  x.8 

59.85   .ao 

20.4  0.3 

14.79 

.30 

2.20.4 

July     8.9 

20.16 

.30 

4X.8  0.9 

45.X5    .» 

57.5  x.8 

46.32     .30 

65.x  x.8 

60.07   .34 

20.3  0.x 

Z5.0Z 

.34 

z.80.3 

18.9 

20.48 

.33 

41.00.7 

45.37  •n 

55.7  x.7 

46.53    .«3 

63.4  x.7 

60.32   .37 

20.3  0.0 

X5.27 

.V 

X.6  0.3 

28.9 

20.83 

.36 

40.40.5 

45.6X   .as 

54.x  x.6 

46.77    .«5 

6z.8  x.5 

60.60   .39 

20.3  O.X 

X5.55 

.a9 

z.5  0.x 

Aug.     7-8 

21.21 

.39 

40.0  0.3 

45.87    .37 

53.6  x.4 

47.03    .«7 

60.3  x.3 

60.90   .sx 

20.5  0.3 

X5.86 

.31 

x.5  0.0 

17.8 

2X.6o 

.40 

39-8  o,x 

46. 24    .38 

51.3  x.x 

47.30    .38 

59.Z  x.x 

6z.az  .33 

20.7  0.3 

z6.z8 

•33 

Z.5  0.x 

27.8 

22«0Z 

.41 

39.8  0.x 

46.42    .aS 

50.3  0.8 

47.58    .38 

58.  Z  0.8 

6Z.54  .33 

2Z.0  0.S 

Z6.5Z 

•34 

z.60.3 

Sept.    6.8 

22.42 

.41 

40.0  0.3 

46.70    .39 

49.7  0.5 

47.86    .39 

57.5  0.5 

6Z.87  .33 

2Z.2  0.3 

Z6.85 

•34 

Z.8  0.9 

16.7 

22.83 

.41 

40.4  0.4 

46.99    .38 

49.4  ax 

48.X5    .36 

57.2  0.x 

62.20  .33 

2Z.5  0.3 

Z7.20 

.34 

2.00.3 

26.7 

23.23 

.40 

40.9  0.6 

47.27    .38 

49.4  0.3 

48.43    .* 

57.2  0.3 

62.53  .33 

2Z.8  0.3 

X7.54 

.34 

2.30.3 

Oct.      6.7 

23.63 

.39 

4Z.6  0.8 

47.54    .»7 

49.9  0.6 

48.70    .37 

57.6  0.6 

62.85  .33 

22.0  0.3 

X7.87 

•33 

2.50.3 

16.7 

24.OZ 

.37 

42.4  0.9 

47.80    .35 

50.7  x.o 

48.96    .35 

58.4  0.9 

63.Z6  .30 

22.3  0.9 

Z8.20 

.33 

2.8  0.3 

26.6 

24.36 

.34 

43.3  1.0 

48.04    .33 

5X.8  1.3 

49.2X   .34 

59.5  x.3 

63.45    .«8 

22.5  0.9 

Z8.5Z 

•30 

3.x  0.3 

Nov.     5-6 

24.69 

.31 

44.4  x.x 

48.27    .3X 

53.2  X.5 

49.43   .ax 

60.8  x.4 

63.72    .36 

22.7  0.3 

Z8.79 

.38 

3.5  0.4 

15.6 

24.99 

.87 

45.6  x.3 

48.46    .18 

54.8  x.7 

49.64    .X9 

62.4  X.6 

63.97  •a4 

23.0  0.3 

Z9.06 

•«5 

3.90.4 

25.5 

25.24 

.t3 

46.9  x.3 

48.63    .15 

56.6  x.8 

49.81    .x6 

64.  Z  x.8 

64.  Z9  .30 

23.3  0.3 

X9.29 

.33 

4.30.5 

Dec.     5-5 

25.45 

.x8 

48.3  x.4 

48.77    .XX 

58.4  x.9 

49.95     .X3 

65.9  x.8 

64.38    .16 

23.5  0.3 

19.49 

.17 

4.8  0.5 

15-5 

25.60 

.13 

49.7  x.4 

48.86    .08 

60.3  x.9 

50.05  .08 

67.7  x.8 

64.52     .13 

23.8  0.3 

X9.64 

•IS 

5.30.5 

85-5 

25.69 

.06 

51.  X  x.4 

48.92    .04 

62.1  x.8 

50.  ZZ    .04 

69.4  x.7 

64.6X     .07 

24.2  O.S 

X9.74 

.08 

5.9  0.6 

35.4 

25.72 

.00 

52.5  x.3 

48.94    .ox 

63.8  x.7 

50.Z3    .01 

7Z.Z  x.6 

64.66    .03 

34.5  a4 

Z9.80 

•03 

6.4  0.6 
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« 
APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Groombridge  966. 

6  Orionis. 

a  Leporis. 

Groombridge  944. 

1 
e  Orionia. 

Mean 

Solar 
Date. 

II 

1 

1 

Right      I  Declina. 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

Right 

Declina- 

AacenaJon. 

tion 

Aacenaios. 

tion 

Aacenaion. 

tion 

Aacenaion. 

tion 

Aacenaion. 

tion 

North, 

South, 

SoMth. 

North. 

South, 

h    m  • 

0 

h    m 

•      f 

h    m 

0      t 

h    m           •      ' 

h 

m 

0       r 

526+7458 

526 

—    022 

528 

-^753 

529+85    8 

531 

-     115 

Jan.      0.5 

a                      " 
28.86    .00  1  44.59.7 

a 
56.22   .04 

25.7  1.4 

a 

21*46     .03 

42.x  a.3 

a 
76.44  -'S 

54-3  3.x 

a 
Z0.7Z 

.04 

59.3  X.4 

10.4 

28.78    .17    47.2  a.6 

56.23    .ox 

27.0  Z.3 

21.46     .03 

44.3  a.o 

76.OZ    .68 

57.3  a.9 

ZO.72 

.ox 

60.6  x.3 

20.4 

28.52   .33    49-7  "•S 

56.20    .05 

28.2  X.X 

21.41     .07 

46.2  X.8 

75.09  x.x6 

60.  z  3.6 

ZO.69 

-05 

6z.8  X.X 

30.4 

28.12   .47    51.83.0 

56.12    .09 

29.2  0.9 

2Z.32     .XI 

47.8  X.5 

73-71  1.58 

62.5  8.3 

ZO.62 

.09 

62.9  x.o 

Feb.     9-3 

27*59   -59    53-61.6 

56.01    .13 

30.00.7 

2Z.Z9    .X5 

49.2  x.3 

7Z.94  X.94 

64.6  x.8 

ZO.5Z 

.X3 

63.7  0.8 

19-3 

26.95    .68     54.9  x.z 

55-87    -15 

30.6  0.6 

2Z.02    .X7 

50.3  0.9 

69.86  S.3X 

66.  z  x.3 

10.37 

.15 

64.4  0.6 

Mar.     X.3 

26.23    -74     55-7  o»5 

55-71   '^7 

31.I  0.4 

20.84    -*9 

5Z.OO.5 

67.55  a.38 

67.  z  0.6 

Z0.2Z 

-«7 

64.9  0.4 

IX.3 

25.48   .76,  55-9  o-o 

55-53   .18 

31.4  o-a 

20.64    .30 

5X.3  0.3 

65- z  3  a.45 

67.4  0.0 

ZO.O3 

.x8 

65.2  0.3 

2Z.2 

24-72   -75     55-60.6 

55-35   .18 

31.5  0.0 

20.44     ao 

51.3  0.3 

62.69  a.4x 

67.2  0.5 

9.85 

.x8 

65.3  0.0 

31.2 

23.99    .70     54.8  X.X 

55-18    .X7 

31.40.3 

20.25    .19 

51.00.5 

60.34  3.37 

66.3  X.X 

9.68 

-X7 

65.2  0.3 

Apr.    10.2 

23.32   .63    53-5  »•« 

55-02    .X5 

31.1  0.3 

20.08    .16 

50.4  0.8 

58.  Z7  3.05 

65.0  Z.6 

9-52 

.X5 

64.9  0.4 

20.2 

22.75   .5a    51.73.0 

54-89   -w 

30.7  0.5 

19-93    .13 

49.4  X.X 

56.27  X.74 

63.  z  3.1 

9.39 

.13 

64.5  0.5 

30.1 

22.30   .39    49-63.3 

54.79   .08 

30.1  0.7 

Z9.81    .xo 

48,2  x.4 

54-71  x-3« 

60.8  3.5 

9.29 

.08 

63-9  0.7 

May    lo.i 

21.98    .35    47-1  a-5 

54-73   .04 

29.3  0.9 

Z9.73    .06 

46.7  x.6 

53-55   -95 

58.  z  3.8 

9.22 

.04 

63.0  0.9 

20.I 

21.81    .10 

44-5  a-7 

54.72   .00 

28.3  x.o 

Z9.69   .03 

44-9  1.9 

52.82   .30 

55-3  3.0 

9.20 

.00 

62.0  X.X 

30.0 

2Z.79   .06 

41.8  3.7 

54-74   -04 

27.2  x.3 

Z9.70   .03 

43.0  8.0 

52.55   .04 

52.3  3.0 

9.22 

-<H 

60.9  x.3 

June     9'0 

2Z.93    .31 

39-1  3.7 

54-80  .09 

26.0  X.3 

19-74   .07 

40.9  3.3 

52.74   .4a 

49-2  3.0 

9-28 

.08 

59-6  x.3 

19.0 

22.21    .36 

36.4  a.6 

54-91    -13 

24.6  x.4 

Z9.83     .XX 

38.7  3.3 

53.38   .87 

46.2  3.0 

9-38 

.13 

58.2  x.4 

29.0 

22.65    .50 

33.8  3-5 

55-05   -16 

23.2  x.4 

Z9.96    .15 

36.4  a.3 

54-47  x-afl 

43.2  3.8 

9-52 

.X6 

56.8  x.5 

July     8.9 

23.21    .63 

31-5  a-3 

55-23   •X9 

21.8  1.4 

20. z 3    .x8 

34.2  3.3 

55-96  X.69 

40.5  3.6 

9.69 

•X9 

55-3  X-5 

18.9 

23.89   .73 

29.3  3.0 

55.44   -M 

20.4  x,4 

20.33     .31 

32.0  3.x 

57.83  3.04 

38.  Z  3,3 

9.90 

.83 

53.9  x.4 

28.9 

24.67    .83 

27.5  X.7 

55-67   .a4 

19.0  x.3 

20.56     .34 

30.0  X.9 

60.02  3.34 

35.9  a.o 

ZO.Z3 

.84 

52-5  x.3 

Aug.     7-9 

25-54    -90 

26.0  x.3 

55.93    .36 

17.8  X.X 

20.8Z    .36 

28.2  x.6 

62.50  3.60 

34.1  1.6 

ZO.38 

.86 

5Z.3  x.3 

17.8 

26.47    .96 

24.8  x.o 

56.19   .37 

16.8  0.9 

2Z.07   .37 

26.8  x.3 

65.20  8.80 

32.7  x.3 

Z0.64 

.37 

50.2  I.O 

27.8 

27.46  x.oo 

24.1  0.6 

56.47    .38 

16.0  0.7 

2Z.35    .38 

25.6  0.9 

68.08  3.9s 

3X.7O.8 

za92 

.38 

49.40.7 

Sept.    6.8 

28.48  X.03 

23.7  0.3 

56.75    .39 

15-4  0.4 

2Z.64    .39 

24.9  0.5 

7Z.08  3.04 

31.2  0.3 

ZZ.20 

.88 

48.8  0.4 

16.7 

29.51  x.03 

23.7  o-a 

57.04    .a9 

15.Z  o.x 

2Z.93   .39 

24.5  0.x 

74.  Z4  3.07 

3Z.Z  0.x 

ZZ.48 

.38 

48.5  0.x 

26.7 

30.54  i-« 

24.1  0.6 

57-32   .38 

15.1  O.S 

22.22    .39 

24-7  0.3 

77.20  3.04 

31.5  0.6 

ZZ.77 

.38 

48.5  0.3 

Oct.     6.7 

31.55  i-oo 

25.0  x.o 

57.60   .37 

15.4  0.4 

22.50    .38 

25.2  0.8 

80.20  3.9s 

32.3  X.0 

Z2.05 

.87 

48.8  0.5 

16.7 

32.53    .95 

26.2  X.4 

57.87    .86 

16.0  0.7 

22.77    .a6 

26.3  1.3 

83.08  3.80 

33.6  x.5 

Z2.32 

.36 

49.^  0.8 

26.6 

33-44    -88 

27.7  1-7 

58.13    -as 

z6.8  x.o 

23-03   -as 

27.7  x.6 

85.78  3.58 

35.3  1.9 

Z2.58 

-is 

50.4  X.0 

Nov.      5-6 

34.27    .79    29.73.1 

58.37  -n 

17.9  x.3 

23.26   .33 

29.4  x.9 

88.23  a.sx 

37-4  a.3 

Z2.82 

.33 

51.5  x.3 

15.6 

35.01    .68 

31.9  a-4 

58.58    .30 

19.2  x.3 

23.48    .30 

3Z.5  3.3 

90.37  X.97 

39.8  3.6 

13.04 

.8X 

52.8  X.4 

25.6 

35-63    -56 

34-4  a-6 

58.77    .X7 

20.6  x.4 

23.66    .X7 

33-8  3.3 

92. Z3  X.57 

42.6  3.9 

13.23 

.x8 

54-3  x.5 

Dec.      5-5 

36.12    .43 

37-0  *-7 

58-93    -M 

22.1  Z.5 

23.8Z    .X3 

36.2  3.4 

93-49  x." 

45.5  3.x 

13.39 

.X4  1  55.8  x.6 

155 

36.46    .36     39.83.8 

59-05    .10 

23.5  ».5 

23.92    .09 

38.6  3.4 

94.37   .64 

48.7  3.a 

13-51 

.10     57.4  x.5 

255 

36.64    .09 1  42.7  3.8    59.13    .06 

25.0  x.4 

23.98    .04 

40.9  a.3 

94-75   .13  1  519  3.3 

Z3.60 

.06     58.91.5 

35.4 

36.65   .07 ;  45-5  «-7   59-17   •« 

26.4  x.3 

24.00     .00  ;    43.2  3.3 

94.62   .39  t  55-0  3.1 

13.64 

.03      60.3  X.4 
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• 
APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

a  Columbae. 

K  Orion  is. 

V  Aurigae. 

6  Doradus. 

a  Orion  is. 

Mean 
Solar 
Date. 

1 

Right 
Ascension. 

Declina- 
tion 
Simtk. 

Right         Declina- 
Ascension.        tion 
&mik. 

Right 
Ascension. 

Declina- 
tion 
Nortk. 

Right 
Ascension. 

Declina- 
tion 
Soutk. 

Right 
Ascension. 

Declina- 
tion      1 
Nartk. 

h 

m 

e        t 

h    m          •      ' 

h 

m 

0       » 

h 

m 

e       f 

h 

m 

0      » 

536 

-34  7 

5  43  -  942 

5  44 

+39   7 

.'*" 

-6546 

5  49 

+    723 

Jan.      0.5 

8 
4.01 

.00 

44-2  a-9 

8                   1 

3.16  .04 

22.2  1.9 

36^69 

.07 

9.5  i-o 

38.86 

.14 

29.4  3.5 

8 
47.95 

.07 

15.9  X.O 

10.4 

3.99 

.05 

47.0  3.7 

3.18     .00 

24.0  1.8 

36.73 

.01 

10.5  0.9 

38.67 

.34 

32.8  3.3 

47.99 

.03 

14.9  0.9 

20.4 

3.91 

.xo 

49-5  2-4 

3-15    -05 

25.7  1.6 

36.72 

.04 

11.4  0.9 

38.39 

.33 

35.8  3.9 

47.98 

.03 

14. 1  0.8 

30.4 

3.78 

.15 

51.7  2.0 

3.08    .09    27.1  X.3 

36.65 

.xo 

12.30.8 

38.02 

.41 

38.5  ».4 

47-93 

.07 

13.40.6 

Feb.     9-4 

3.61 

.19 

53-5  x-6 

2.97    .X3     28.3  X.O 

36.52 

.X5 

13.00.6 

37.58 

.47 

40.7  2.0 

47.83 

.11 

12.8  O.S 

19.3 

3.41 

•22 

54.9  X.2 

2.83    .x6     29.2  0.8 

36.35 

.19 

13.5  0.4 

37-08 

•53 

42.4  X.4 

47.70 

.14 

12.4  0.4 

Mar.     1.3 

3.18 

'M 

55.8  0.7 

2.66    .x8  '  29.9  0.5 

36.15 

.21 

13.9  0.2 

36.54 

.56 

43-6  0.9 

47.55 

.X6 

12.0  0.3 

11.3 

2.94 

•«5 

56.3  0.3 

2.48    .19  !  30.3  0.2 

35-93 

.23 

14.0  0.0 

35-97 

.57 

44.2  0.3 

47.38 

.x8 

IZ.8  0.2 

21.2 

2.70 

'M 

56.3  0.2 

2>29    .X9     30.4  0.0 

35-71 

.23 

13.9  0.2 

35-40 

.57 

44.2  0.2 

47.20 

.18 

II.70.X 

31.2 

2.46 

.23 

55.9  0.6 

2. XI    .18 

30.2  0.3 

35.48 

.23 

13.5  0.4 

34-84 

.55 

43-7  0-7 

47.02 

.17 

lr.7  0.0 

Apr.    10.2 

2.23 

.21 

55.0  X.O 

1.94    .x6 

29.8  0.5 

3528 

.19 

Z2.9  0.6 

34-30 

.53 

42.7  x.3 

46.86 

.X5 

11.7  0.1 

20.2 

2.04 

.X8 

53.8  1.4 

1.79    .X3     29.2  0.8 

35.11 

.15 

12.2  0.8 

33.81 

.47 

41.3  x.7 

46.72 

.12 

II.9  0.2 

30.1 

1.88 

.14 

52.1  X.8 

1.68    .10  '  28.3  X.O 

34-97 

.11 

11.4  0.9 

33.36 

.41 

39-3  «.x 

46.61 

.09 

12.2  0.4 

May    10. 1 

1.76 

.XO 

50.1  2.x 

1.60    .06;  27.1  x.3 

34-89 

.06 

10.4   X.O 

32.99 

.34 

37-0  3.5 

46.54 

.05 

12.6  0.5 

20.1 

1.68 

.05 

47.9  3.4 

1.56    .02  1  25.8  X.4 

34-85 

.01 

9.3  I.I 

32.70 

.35 

34-3  a-8 

46.51 

.OX 

13.2  0.6 

30.1 

1.65 

.01 

45.4  ^-e 

X.56    .02     24.3  X.6 

34-87 

.04 

8.3   X.I 

32.49 

.17 

31.3  3.1 

46.52 

.03 

13-8  0.7 

June    9-0 

1.67 

.04 

42.7  2.8 

1.60    .06     22.6  X.7 

34-94 

.XO 

7.2   X.O 

32.37 

.08 

28.1  3.3 

46.57 

.07 

14.6  0.8 

19.0 

1.74 

.09 

39.8  2.8 

1.68     .10'    20.8  x.8 

35.06 

.15 

6.2  X.O 

32-34 

.02 

24.8  3.4 

46.66 

.XI 

15.4  0.9 

29.0 

1.85 

.13 

37.0  2.8 

I.81    .X4  '   19.0  x.g 

35.24 

.20 

5.3  0.9 

32.40 

.11 

21.4  3.3 

46.79 

.X5 

16.3  X.O 

July      8.9 

2.00 

.17 

34-2  a-8 

1.96    .17 

17. 1  x.8 

35.45 

.24 

4.5  0.8 

32.55 

•20 

18. 1  3.2 

46.96 

.x^ 

17.3  0.9 

18.9 

2.20 

.ax 

31.5  a-6 

2. 15     .20 

15-3  W 

35.71 

.27 

3.8  0.6 

32.79 

.28 

15.0  3.0 

47.15 

.21 

18.2  0.9 

28.9 

2.42 

.84 

29.0  2.3 

2.37     'tl 

13.6  1.6 

36.00 

.30 

3.2  0.5 

33." 

.35 

12. 1  2.8 

47.37 

.23 

19. 1  0.9 

Aug.     7-9 

2.68 

'V 

26.8  3.0 

2.61     .23 

12.I  x.4 

36:32 

.33 

2.7  0.4 

33.50 

.43 

9.5  2.4 

47-62 

.35 

20.0  0.8 

17.8 

2.96 

.99 

25.0  1.6 

2.87  .26 

10.8  x.2 

36.65 

.35 

2.40.3 

33.95 

.48 

7.3  X.9 

47.88 

.27 

20.7  0.7 

27.8 

3.26 

.31 

23.6  I.X 

3-14   •«7 

9.8  0.9 

37.01 

.36 

2.2  0.2 

34.45 

.53 

5-7  x.4 

48.15 

.28 

21.30.5 

Sept.     6.8 

3.57 

.31 

22.7  0.6 

3.42  .38 

9-1  0-5 

37.37 

.37 

2.00.x 

34-99 

.55 

4.6  0.8 

48.44 

.29 

21.7  0.3 

16.8 

3.89 

.33 

22.3  0.x 

3.70  -ag 

8.8  O.X 

37.74 

.37 

2.0  0.0 

35.55 

.56 

4.2  0.1 

48.73 

.29 

21.9  0.X 

26.7 

4.21 

.32 

22.5  0.5 

3.98  .28 

8.9  0.3 

38.11 

•37 

2.1  O.I 

36.12 

.56 

4.4  0.5 

49.02 

.29 

21.9  0.x 

Oct.      6.7 

4-52 

•31 

23.3  x-o 

4.27    .28  1      9.30.6 

38.48 

.37 

2.30.3 

36.67 

.54 

5.2  x.2 

49.31 

.29 

21.7  0.4 

16.7 

4.82 

.29 

24.6  1.5 

4.54    .27 

10. 1   X.O 

38.84 

.36 

2.6  0.3 

37.20 

.51 

6.7  1.8 

49-59 

.28 

21.2  0.6 

26.6 

5.10 

.27 

26.4  3.0 

4.80    .26 

II. 3  1.3 

39-19 

.34 

2.9  0.4 

37.69 

.46 

8.8  2.4 

49.86 

.37 

20.5  0.8 

Nov.     5-6 

5.36 

.24 

28.6  3.4 

5.05    .24 

12.7  1.6 

39.52 

.33 

3-4  0.5 

38.12 

.40 

II. 4  2.8 

50.12 

.35 

19.7  0.9 

15.6 

5.58 

.21 

31.2  3.8 

5.27    .21 

14.5  1.8 

39.82 

.39 

4.0  0.6 

38.48 

.33 

14.5  3.2 

50.37 

.23 

18.7  X.O 

25.6 

5-77 

.17 

34.1   3.0 

5.47    .xB 

16.4  2.0 

40.09 

.35 

4-70-7 

38.75 

.33 

17.9  3.5 

50.58 

.20 

17.7  i.i 

Dec.     5-5 

5.92 

.13 

37.1  3.1 

5.64    .X5 

18.4  2.0 

40-33 

.21 

5.50.8 

38.94 

.13 

21.5  3.7 

50.77 

.X7 

16.5  I.X 

15-5 

6.03 

.08 

40.2  3.1 

5-77    ." 

20.4  3.X 

40.51 

.16 

6.4  0.9 

39.02 

.03 

25.2  3.7 

50.92 

.13 

15.5  I.I 

25.5 

6.08 

.03 

43-3  3.0 

5.86   .07 

22.5  2.0 

40.64 

.XI 

7.31.0138.99 

.07 

28.8  3.6 

51.02 

.09 

14.4  1.0 

35-5 

6.08 

.03 

46.2  2.8 

5.90   .02 

24.4  1.8 

40.72 

.05 

1     8.3  1.0 1  38.87 

.x8l    32.33.4 

1 

51,09 

.04 

13.4  0.9 
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Ill 

/3  Aurigae. 

% 

Aurigae. 

V 

Orionis. 

22Camelop.  (H.) 

9  Geminorum. 

Right 
Ascenaion. 

Declina- 
tion 
North, 

Right 
Ascensioa 

Declina- 
don 

North. 

Right 
Asconaion. 

DecUna- 

don 
North, 

Right 
AacensioD. 

Declina- 
tion 
North. 

Right 
Ascenaion. 

Declina- 

don 

North. 

h    m 
5  5^ 

0       f 
+4456 

h    m 

•      # 

+37" 

h 

6 

m 

I 

0           r 
+  1446 

h 
6 

m 

7 

0      f 
+6920 

h 

6 

m 

8 

e         t 
+2232 

Jan. 

0.5 

8 
15.06 

.09 

14.5  1.3 

s 
57.23 

.06 

X9.7  0.9 

• 
54^35 

.08 

46.9  0.6 

s 
55.82 

.13 

78.0  3.5 

8 
53.24 

.09 

6.30.x 

X0.4 

I5.II 

.03 

15.8  1,3 

57.29 

.03 

2a5o.8 

54.40 

.03 

46.4  0.5 

55.89 

.ox 

80.5  8.5 

53.30 

•04 

6.2  0.0 

20.4 

15.10 

.05 

17. 1  Z.3 

57.28 

.03 

21.40.8 

54.41 

.03 

45.9  0.4 

55.83 

•xa 

83.0  3.4 

53.32 

.01 

6.3  0.0 

30.4 

15.02 

.11 

18.2  Z.Z 

57.22 

.09 

22.x  0.7 

54.37 

.06 

45.6  0.3 

55.65 

.24 

85.2  9.Z 

53.28 

.06 

6.3  O.X 

Feb. 

9.4 

H.89 

.16 

19.2  0.9 

57." 

.14 

22.8  0.6 

54.28 

.xo 

45.3  0.3 

55.35 

.35 

87.2  1.8 

53.20 

.10 

6.4  ax 

19.3 

14.71 

.90 

20.0  0.7 

56.95 

.x8 

23.3  0.5 

54.16 

.14 

45.1  0.8 

54.96 

.44 

88.8  x.4 

53.08 

.14 

6.5  0.x 

Mar. 

1.3 

14.49 

.83 

20.5  0.4 

56.76 

.10 

23.7  0.3 

54.01 

.x6 

44.9  0.x 

54.49 

.50 

90.0  x.o 

52.92 

.17 

6.6  0.0 

"3 

14.25 

.«5 

20.8  0.x 

56.55 

.83 

23.8  0.0 

53.83 

.x8 

44.8  0.x 

53.97 

•54 

90.7  0.5 

52.74 

.x8 

6.6  0.0 

21.3 

13.99 

•«5 

20.7  0.3 

56.32 

.83 

23.8  0.3 

53.63 

.18 

44.7  0.1 

53.42 

.55 

90.9  0.0 

52.55 

.19 

6.6  0.x 

3i.a 

13.74 

••4 

20.4  0.5 

56.11 

.9X 

23.5  0.4 

53.47 

.x8 

44.7  0.0 

52.88 

.54 

90.70.5 

52.37 

.x8 

6.50.x 

Apr. 

X0.2 

13.51 

•3X 

X9.80.7 

55.91 

.19 

23.1 0.5 

53.31 

.x6 

44.6  0.0 

52.36 

.49 

89.9  x.o 

52.19 

.17 

6.40.x 

20.2 

13.31 

.18 

19.0  0.9 

55.73 

.16 

22.5  a7 

53.16 

.13 

44.6  0.0 

51.90 

.43 

88.7  x.4 

52.03 

.14 

6.2  0.9 

30.1 

13.16 

•13 

17.9  X.I 

55.60 

.XX 

2X.7  0.8 

53.04 

•xo 

44.7  0.x 

51.50 

-35 

87.x  X.8 

51.91 

•xz 

6.0  0.3 

May 

10. 1 

13.05 

.08 

16.7  X.3 

55.51 

.07 

20.8  0.9 

52.96 

.06 

44.8  0.1 

51.20 

.96 

85.1  3.Z 

5X.82 

.07 

5.80.9 

20.1 

13.00 

.02 

15.4  ».3 

55.46 

.03 

X9.9  0.9 

52.92 

.03 

45.0  0.8 

5X.0O 

.15 

82.9  3.3 

51.77 

.03 

5.6  0.8 

30.1 

I3.0I 

.04 

X4.1 1.4 

55-47 

.03 

X8.9  I.O 

52.93 

•03 

45.2  0.3 

50.90 

.04 

80.5  3.5 

51.77 

.03 

5.40.8 

June 

9.0 

13.07 

.09 

12.7  X.4 

55-54 

.09 

18.0  a9 

52.97 

.07 

45.5  0.3 

50.92 

.07 

78.0  8.6 

5X.8I 

.06 

5.3  0.x 

19.0 

13.19 

•15 

II.4 1.3 

55.65 

.14 

17. 1  0.9 

53.06 

.XX 

45.9  0.4 

51.04 

.x8 

75.4  a.6 

51.90 

•xx 

5.20.x 

29.0 

13.37 

.20 

IO.I  x.3 

55-81 

.x8 

16.2  0.8 

53.18 

.14 

46.3  0.5 

51.28 

.88 

72.9  a.5 

52.02 

.14 

5.2  0.0 

July 

9.0 

13.59 

'M 

8.9  x.x 

56.0X 

.83 

15.4  0.7 

53.34 

.x8 

46.8  0.5 

51.61 

.38 

70.5  2.4 

52.18 

.18 

5.2  0.0 

18.9 

13.85 

.38 

7.8  1.0 

56.25 

.36 

14.8  0.6 

53.54 

.31 

47.3  0.5 

52.04 

.47 

68.2  3.3 

52.38 

.31 

5.2  0.x 

28.9 

14.16 

.3a 

6.90.8 

56.53 

.39 

14.2  0.5 

53.76 

.83 

47.8  0.5 

52.55 

.55 

66.1  3.0 

52.61 

•24 

5.30.1 

Aug. 

7-9 

14.49 

.35 

6.2  0.7 

56.83 

.3X 

13.8  0.4 

54.00 

.85 

48.3  0.5 

53.14 

.63 

64.2  X.7 

52.86 

.86 

5.4  0.x 

17.8 

14-85 

•37 

5.5  0.6 

57.16 

•33 

13.4  0.3 

54.26 

.27 

48.7  0.4 

53.78 

.67 

62.7  x.4 

53.13 

.88 

5.4  0.1 

27.8 

15.24 

.39 

5.10.4 

57.50 

.35 

13.x  0.3 

54.54 

.28 

49.x  0.3 

54.48 

.71 

61.4  x.x 

53.42 

•30 

5.5  0.0 

Sept. 

6.8 

15.63 

.40 

4.8  0.3 

57.85 

.36 

13.0  O.X 

54.83 

.29 

49.3  0.x 

55-21 

•75 

60.40.8 

53.72 

•31 

5.5  0.0 

16.8 

16.03 

.40 

4.6  0.Z 

58.2X 

.36 

12.9  O.X 

55.13 

.30 

49.4  0.0 

55.97 

•77 

59.8  0.4 

54.03 

.31 

5.40.1 

26.7 

16.44 

.40 

4.6  0.x 

58.58 

.36 

12.9  0.0 

55.43 

.30 

49.3  0.2 

56.74 

.78 

59.6  0.1 

54.35 

•31 

5.3  0.3 

Oct. 

6.7 

16.84 

.40 

4.8  0.3 

58.94 

.36 

12.9  0.Z 

55.73 

.30 

49.0  0.3 

57^52 

•77 

59.7  0.3 

54.66 

•31 

5.x  0.3 

16.7 

17.24 

.39 

5.10.4 

59.29 

.35 

I3.I  0.3 

56.03 

.89 

48.70.4 

58.28 

.75 

60.2  0.7 

54-97 

.31 

4.8  0.3 

26.7 

17.62 

.37 

5.50.5 

59.64 

.34 

13.3  0.3 

56.31 

.38 

48.2  0.5 

59.02 

.78 

61.x  x.o 

55-28 

.30 

4.5  0.3 

Nov. 

5.6 

17.98 

.35 

6.2  0.7 

59.97 

•32 

13.6  0.4 

56.59 

.27 

47.6  0.6 

59.72 

.67 

62.3  x.4 

55-57 

.29 

4.x  0.4 

15.6 

18.32 

.3a 

7.0  0.9 

60.27 

.39 

14. 1 0.5 

56.85 

.25 

46.9  0.7 

60.36 

.6x 

63.9  x.7 

55.85 

.27 

3.70.4 

25.6 

18.62 

.38 

7.9  x.o 

60.54 

.36 

14.6  0.6 

57.08 

•22 

46.2  0.7 

60.93 

.53 

65.7  3.0 

56. 11 

.24 

3-4  0.3 

Dec. 

5-5 

18.88 

.23 

9.0  X.I 

60.78 

.33 

15.2  0.7 

57.29 

.19 

45-4  0.7 

61.42 

•44 

67.9  8.3 

56.33 

•20 

3.1  0.3 

15-5 

19.08 

•18 

10.2  X.3 

60.97 

.17 

16.0  0.7 

57.46 

.15 

44.7  0.7 

61.80 

.33 

70.2  3.4 

56.51 

.16 

2.8  0.3 

25-5 

19.24 

.12 

II.4X.3 

6i,ix 

•13 

16.8  0.8 

57.59 

.XI 

44.1  0.6 

62.06 

.31 

72.7  2.5 

56.65 

.12 

2.70.x 

35-5 

19.32 

.06 

12.7  1.3 

61.20 

.06 

17.6  0.9 

57.67 

.06 

43.5  0.5 

62.20 

.08 

75.3  2.6 

56.75 

.07 

2.6  0.x 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

Solar 
Date. 

fi  Geminorum. 

V''  Auriga. 

a 
(C 

Argfts. 
anopus,) 

V  Geminorum. 

y  Geminorum. 

Right 
Ascension. 

Declina- 
tion 
North. 

Right 
AscenaiozL 

Declina- 
tion 
Ninrtk, 

Right 
AscensiozL 

Declina- 
tion 
South. 

Right 
Ascension. 

DMllna- 

tion 
North. 

Right 
Ascension. 

Declina- 
tion 
North, 

h    m 
616 

e         t 
+  2233 

h 
6 

J        0     , 
17 1+49  20 

h 
6 

m 
21 

-5238 

h 
6 

m 

23 

e       t 
+2016 

h 

6 

m 
31 

+  1628! 

Jan.      O.S 

• 
57.39 

.10 

50.8  0.0 

• 
X5.57 

•  Z3 

18.4  1.5 

46^64 

•oz 

32.5  3.6 

s 
4.22 

.zo 

28.2  0.3 

s 

58.74 

.zz 

n 
606  0.5 

10.5 

57-46 

.05 

50.8  0.0 

15.66 

.05 

19.9  X.5 

46.62 

.06 

36.0  3.4 

4.30 

.05 

28.0  0.3 

5883 

.06 

60.1  0.4    • 

20.4 

57.49 

.00 

50.8  0.0 

15.67 

.03 

21.4  x.5 

46.52 

.Z3 

39.3  3.1 

432 

.00 

27.8  O.Z 

58.86 

.ox 

59  7  0.3 

30.4 

57.46 

.05 

50.8  0.x 

15.62 

.09 

22.9  1.4 

46.36 

.19 

42.2  3.8 

4.30 

.05 

27.8  0.0 

58.85 

.04 

59.5  0.3 

Feb.     9.4 

57.38 

.09 

50.9  0.Z 

15.49 

.«5 

24.2  X.3 

46.X3 

.35 

44.8  3.4 

4.23 

.09 

27.8  0.0 

58.79 

.09 

59.30.x  ' 

19.4 

57.26 

•13 

51.0  0.Z 

X5.32 

.30 

25.3  1.0 

45.86 

.30 

46.9  X.9 

4.12 

.13 

27.8  0.0 

58.68 

.Z3 

59.2  0.x 

Mar.     1.3 

57.11 

.x6 

5Z.I  0.Z 

15.09 

.84 

26.1  0.7 

45.54 

.33 

48.6  Z.4 

3.97 

.x6 

27.9  0.0 

58.54 

.15 

59.x  0.0  : 

11.3 

56.94 

.18 

51.2  0.0 

14.83 

.36 

26.7  0.4 

45.20 

.35 

49.7  0.9 

3.80 

.z8 

27.9  0.0 

58.38 

.X7 

59.x  0.0 

21.3 

56.75 

.19 

5Z.2  0.0 

14.56 

.38 

26.9  0.0 

44.84 

.36 

50.3  0.3 

3.62 

•z8 

27.9  0.0 

58.20 

.z8 

59.x  0.0 

31.2 

56.56 

.x8 

51. X  O.Z 

14.28 

.t7 

26.8  0.3 

44-48 

•3fi 

50.4  0.3 

3.43 

.z8 

27.9  0.0 

58.02 

.z8 

59.x  0.0 

Apr.    10.2 

56.38 

.17 

51.0  0.Z 

Z4.02 

.as 

26.4  0.6 

44.13 

•34 

49.90.7 

3.26 

•17 

27.9  0.Z 

57.84 

.z6 

59.2  CO 

20.2 

56.22 

.15 

50.90.3 

13.78 

.3Z 

25.7  0.9 

43.80 

•31 

49.0  z.3 

3.X0 

.14 

27.8  0.Z 

57.68 

.X4 

59.2  0.0  1 

30.2 

56.09 

.zz 

50.7  0.3 

13.59 

.17 

24.7  X.Z 

43.50 

.37 

47.6  Z.6 

2.97 

.zz 

27.7  0.Z 

57.55 

.XX 

59.2  0.0 

May    X0.1 

56.00 

.07 

50.5  0.3 

X3.44 

.Z3 

23.4  r.3 

43.25 

•83 

45.7  a.o 

2.87 

.08 

27.6  0.Z 

57.45 

.08 

59.3  O.X 

20.x 

55.95 

.03 

50.3  0.3 

X3.35 

.06 

22.0  Z.5 

43.05 

.z8 

43.4  «.4 

2.81 

•04 

27.5  0.Z 

57-39 

•04 

59.4  O.X 

30.1 

55.94 

.01 

50.2  O.Z 

X3.32 

.00 

20.5  1.6 

42.90 

.Z3 

40.9  a.7 

2.80 

•00 

27.5  0.0 

57.37 

.00 

59*5  O.X  1 

June    9-1 

55.97 

.05 

50.0  O.Z 

13.35 

.06 

19.0  Z.6 

42.80 

.06 

38.0  9.9 

2.82 

•05 

27.5  0.0 

57.39 

.04 

59.7  o-a 

19.0 

56.03 

•zo 

49.9  O.Z 

13.44 

.Z3 

X7.3  z.6 

42.78 

.00 

35.0  3.1 

2.90 

•09 

27.5  0.0 

57.44 

•06 

59.90.3! 

29.0 

56.17 

.14 

49.8  0.0 

X3.59 

.z8 

15.7  z.6 

42.80 

.06 

31.8  3.3 

3.00 

•X3 

27.5  O.Z 

57.54 

.Z3 

60.2  0.3  . 

July     9-0 

56.32 

.17 

49.8  0.0 

X3-79 

•23 

14-2  x.5 

42.90 

.Z3 

28.6  3.3 

3.15 

.z6 

27.6  0.Z 

57.68 

.X5 

6a4o.3 

Z8.9 

56.51 

.90 

49.8  0.0 

X4.04 

.37 

12.7  1^4 

43.05 

.z8 

25.5  3.0 

3.33 

.X9 

27.7  0.Z 

57.85 

.x8 

60.70.3 

28.9 

56.73 

.23 

49.8  0.0 

14.34 

-31 

II.4  x.3 

43.25 

•93 

22.5  3.8 

3.54 

.33 

27.90.x 

58.05 

.ax 

61.0  0.3 

Aug.     7-9 

56.98 

.36 

49.9  0.0 

14.67 

.35 

X0.2  X.Z 

43.50 

.38 

19.8  3.5 

3.78 

.35 

28.0  0.x 

58.27 

j.«4 

6X.3  0.3 

17.9 

57.25 

.38 

49.9  0.0 

15.04 

.38 

9.2  Z.O 

43.80 

.3« 

X7.5  a.a 

4.04 

.«7 

28.0  ax 

58.52 

.36 

61.5  o.« 

27.8 

57.53 

.39 

49.9  0.0 

X5.43 

•40 

8.30.8 

44.14 

•35 

X5.5  X.7 

4.32 

•sB 

28.x  0.0 

58.78 

•ay 

61.6  0.Z 

Sept.    6.8 

57.83 

•30 

49.8  0.Z 

15.84 

•42 

7.60.6 

44.51 

.38 

14.  X  z.z 

4.61 

•30 

28.0  O.Z 

59.06 

.98 

6x.6  0.x 

16.8 

58.14 

•31 

49.7  0.3 

16.27 

•43 

7.1  0.4 

44.90 

.40 

13-3  0.5 

4.91 

.30 

27.9  0.3 

59.35 

.39 

61.4  0.8 

26.8 

58.45 

.31 

49.5  0.3 

16.70 

•44 

6.8  0.3 

45.30 

.41 

I3.I  0.Z 

5.22 

•3X 

27.7  0.3 

59.65 

•30 

6z.2  0.3 

Oct.      6.7 

58.77 

.33 

49.2  0.3 

17.X4 

•44 

6.60.0 

45.7X 

.4t 

13.50.7 

5.53 

.31 

27.4  0.3 

59.96 

.30 

60.80.5 

X6.7 

59.08 

.31 

48.9  0.4 

X7.58 

.43 

6.70.3 

46.  Z I 

.40 

14  6  1.4 

5.84 

•31 

26.9  0.4 

60.26 

.30 

60.30.6 

26.7 

59.39 

.30 

48.5  0.4 

x8.oi 

.4* 

7.00.4 

46.50 

.38 

X6.2  3.0 

6.15 

•30 

26.5  0.5 

60.57 

•30 

59.70.7 

Nov.     5-6 

59.69 

.39 

48.10.4 

X8.42 

•40 

7.5  0.6 

46.86 

.35 

X8.5  3.5 

6.44 

•39 

25.9  0.5 

60.86 

.89 

59.0  0.7  1 

15.6 

59.98 

'V 

47.6  0.4 

18.80 

.37 

8.20.8 

47.18 

•30 

2X.2  3.9 

6.72 

.87 

25.4  0.5 

61.14 

.37 

58.2  0.8  i 

25.6 

60.23 

•M 

47.2  0.4 

19.  X5 

•33 

9.2  Z.O 

47.46 

.35 

243  3.a 

6.98 

.« 

24.8  0.5 

61.40 

.35 

57.4  0.8 

Dec.     5.6 

60.46 

.31 

46.9  0.3 

X9.46 

•38 

xa3  x.3 

47*68 

•19 

27.8  3.5 

7.22 

.33 

24.3  0.5 

61.63 

.33 

56.6  0.7 

X5-5 

60.66 

.17 

46.6  0.3 

X9.72 

.33 

XX.6  X.4 

47.84 

.X3 

3X.4  3.6 

7.41 

•z8 

23.9  0.4 

61.83 

•z8 

55.9  0.7 

25.5 

60.80 

.13 

46.4  0.Z 

19.91 

•z6 

13.0  Z.3 

47.93 

.05 

35.0  3.6 

7.56 

.Z3 

23.5  0.3 

6x99 

.X4 

5530.6 

35.5 

60.91 

.08 

46.3  0.0 

20.04 

.xo 

14.6  x.5 

47.95 

.03 

38.6  3.5 

7.67 

.08 

23.2  0.3 

62.10 

.09 

54.8  0.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON.                          | 

! 

Mean 
Solar 
Date. 

e  Geminoram. 

V^  Auriga. 

a  Canis  Majoria. 

B  Geminorum. 

C  Mensae. 

1 

Right 
AaoensioiL 

DacUna- 

tion 

North. 

Right 
Aacenaion. 

Daclina. 

tion 
N»rtlL 

Right 
Aacanaion. 

Daclina- 

tion 
South. 

Right 
Aaoaaaion. 

I>«:Una- 
tion 

North. 

Right         Declina- 
Aacenaion.        tion 
Somih. 

h   m 

e       f 

h  m 

0      t 

h  m 

0      f 

h  m 

e       * 

h   m 

e       t    1 

637 

+2513 

639 

+4340 

640 

-1634 

646 

+34   4 

648 

-8042   1 

Jan.      0.5 

• 
49.59    -13 

44.4  ao 

• 
35.37    .15 

32.9  X.I 

• 
46.78    .09 

47.6  a.4 

• 
14.95    .14 

49.8  ow6 

a 
29.26   .xa 

32.6  3.7   \ 

10.5 

49.69    ^ 

44.4  0.1 

35.48    .08 

34.1  «•« 

46.85    .04 

50.0  a.3 

Z5.06   .09 

50.4  ow6 

28.97    .4X 

36.3  3.6 

20.5 

49.73    .« 

44.6  ca 

35.53    .01 

35.3  X-2 

46.86    .ox 

52.2  S.Z 

Z5.Z2    .03 

51.0  0.7 

28.43   .67 

39.8  3.4    , 

30.4 

49-72   -03 

44.8  o.a 

35.51    .05 

36.6  z.a 

46.83    .06 

54.2  X.9 

Z5.ZX    .OS 

51.8  0.7 

27.65    .88 

43.0  3.1    , 

Feb.     9*4 

49.66   .06 

45.1  0.3 

33.43    ." 

37.8  i.x 

46.75    .10 

56.0  Z.6 

Z5.05  .08 

52.5  0W7 

26.67  X.08 

45.9  a.7 

X9.4 

49.55   .x« 

45.3  <V3 

35.29    .x6 

38.8  0.9 

46.63    .IS 

57.5  X.S 

14.94    .X3 

53.2  0.6 

25.50  x.a4 

48.5  a.3  ; 

Mar.    1.3 

49.41   .x« 

45.6  0w4 

35.XX   .» 

39.6  0.7 

46.48    .z6 

58.6  Z.O 

14.79    .17 

53-8  0.S 

24.Z8  X.37 

50.5  z.8  1 

H.3 

49.24   .18 

45.8  0.4 

34.89   .a3 

40.30.5 

46.30    •z8 

59.40.7 

I4.6Z    .X9 

54.3  0.4 

22.76  X.45 

52.2  x.3 

2X.3 

49.05    .19 

45.90.1 

34.63     M 

40.7  0.3 

46.  XX    .ao 

59.90.3 

14.40    .91 

54.6  0.8 

2Z.27  i.sx 

53.2  0.8 

31.3 

48.86   .19 

46.0  0.0 

34.40     .84 

40.8  0.0 

45.9X    .X9 

60.  z  0.0 

14.  Z9   .ax 

54.7  0.0 

19.75  1.33 

53-8  0.3  ; 

Apr.    10.2 

48.67    .18 

46.0  0.Z 

34.17  •« 

40.6  0.S 

45.72    -x8 

59.9  0*3 

X3.99   .«> 

54.6  0.x 

Z8.24  X.49 

53.90.*! 

20.2 

48.50    .16 

45.8  0.1 

33.95  .«> 

4a2o.5 

45.54    .X7 

59.5  •.« 

Z3.8o  .z8 

54.40.3 

16.77  X.43 

53.4  0.7  1 

30.2 

48.36    .13 

45-7  <>.• 

33.76    .X7 

39.60.8 

45.39    .14 

58.70.9 

X3.64   .15 

54.1  0.4 

X5.38  X.S4 

52.4  x.x 

May    XO.Z 

48.25    .09 

45.4  0.3 

33.6X    .xa 

38.7  1.0 

45.26    .zx 

57.7  !•« 

Z3.5Z     .XX 

53.6  0.6 

Z4.09  z.8a 

5Z.O  X.6  i 

20.  z 

48.18    .05 

45.2  0.S 

33.51   .07 

37.6  1.x 

45.17    .07 

56.4  X.4 

X3.42    .07 

52.9  0.7 

Z2.95  i*o6 

49.  Z  8.0 

30.x 

48.15    .00 

44.90.3 

33.46   .oa 

36.4  x.a 

45.12    .04 

54.8  1.6 

13.38    .oa 

52.2  0.7 

ZZ.97    .88 

46.9  a.4 

June     9-x 

48.17    .04 

44.6  0.S 

33»47   .03 

35.2  X.3 

45.10    .00 

53.1  1.8 

X3.39   .03 

51.4  0.8 

ZZ.Z7  .69 

44.3  a.7 

19.0 

48.22    .08 

44-3  0.3 

33.53  .09 

33.9  x.3 

45.13    .04 

5X.3  x.9 

13.44   .07 

50.7  0.8 

Z0.58  .48 

41.4  3.0 

29.0 

48.32    .« 

44.0  0.3 

33.64  .u 

32.5  x.3 

45.19    .08 

49.3  a.o 

X3.53   .xa 

49.8  0.8 

Z0.22    .85 

38.3  3.x 

July     9.0 

48.46   .xfi 

43.7  o-a 

33.80    .18 

31.2  f.3 

45.29   .xa 

47.3  a.o 

13.67    .z6 

49.0  0.8 

zao8  .03 

35.2  3.a 

19.0 

48.64    .xg 

43.5  o.a 

34.01   .aa 

29.9  x.3 

45.42    .15 

45.4  «.9 

Z3.85     .80 

48.3  0.8 

zo.z8   .81 

32.0  3.Z 

28.9 

48.84    .sa 

43.3  ••« 

34.26    .86 

28.7  z.a 

45.59    .x8 

43.5  1.8 

X4.06    .83 

47.5  0.7 

Z0.5Z   .44 

29.0  3.0 

Aug.     7'9 

49.07   .as 

43.1  o.a 

34.54   .30 

27.6  x.x 

45.78    .ax 

4Z.7  z.6 

Z4.3Z    .86 

46.8  0.7 

ZI.06    .66 

26.Z  8.8 

17.9 

49-33   -ay 

42.8  o.a 

34.85   .33 

26.6  Z.O 

46.00    .93 

40.2  Z.4 

Z4.58    .98 

46.  Z  0.6 

11.82    .86 

23.5  8.4 

27.9 

49.61   .19 

42.6  0.S 

35.19    .35 

25.7  0.9 

46.24   .as 

39.0  X.Z 

Z4.88  .30 

45.5  0.6 

12.77  X.03 

2Z.2  8.0 

Sept.    6.8 

49.90   .30 

42.3  0.3 

35.55    .37 

24.8  0.7 

46.50    .a7 

38.2  0.7 

X5.X9  .3a 

44.9  0.6 

13.88  X.X7 

19.4  X.S 

z6.8 

50.21    .31 

42.0  0.4 

35*93   .39 

24.2  0.6 

46.77    .a8 

37.7  0.8 

X5.52  .34 

44.3  0.5 

15.12  x.a8 

18.2  0.9 

26.8 

50.53    .3« 

41.6  0.4 

36.32   .40 

23.6  0.5 

47.06    .99 

37.6  owa 

Z5.86    .33 

43.8  0.S 

16.44  X.34 

17.6  0.3 

Oct.      6.7 

50.85   .sa 

41.2  0.4 

36.72   .40 

23.2  0.S 

47.34   .a9 

38.0  0.6 

Z6.22    .35 

43.2  0.S 

Z7.8Z  X.36 

17.60.3 

16.7 

51.X8   .sa 

40.7  0.5 

37.  X2    ,40 

22.9  o.a 

47.64   .a9 

38.9  Z.O 

16.57    .35 

42.8  0.4 

19.  X7  1.33 

18.2  x.o 

26.7 

51.50  .sa 

40.30.5 

37.52   .39 

22.8  0.0 

47.93   .a8 

40.2  z.4 

16.92    .3S 

42.4  0.3 

20.48  x.a6 

19.5  x.6 

Nov.     5.7 

5X.81    .31 

39.80.5 

37.90  .38 

22.9  0.3 

48.2X    .87 

4X.8  Z.8 

X7.27    .34 

42.2  0.8 

2Z.68  X.X4 

21.4  8.8 

15.6 

52.  X2.  .19 

39.3  0.4 

38.27   .36 

23.2  0.4 

48.47    .as 

43.8  8.x 

17.60    .38 

42.0  O.X 

22.74    "97 

23.8  3.7 

25.6 

52.40    .87 

38.9  0.4 

38.62   .33 

23.6  0.6 

48.71    .83 

46.1  8.3 

17.91    .30 

42.0  0.0 

23.6Z  .77 

26.7  3.X 

Dec.     5-6 

52.65    .M 

38.6  0.S 

38.92   .99 

24.3  0.8 

48.93    .ao 

48.5  a.5 

Z8.Z9    .87 

42.  z  owa 

24.26    .S3 

30.0  3.4 

15.6 

52.86   .ao 

38.4  o.a 

39.18   .a4 

25.X  ag 

49.11    .16 

5Z.0  t.5 

18.44    .98 

42.3  0.3 

24.67    .88 

33.5  3.6 

25.5 

53.04   .x6 

38.3  0.x 

39.40   .18 

26.2  I.Z 

49.25    .xa 

53.6  «.5 

18.63    .X7 

42.7  0.4 

24.82    .01 

37.2  3.7 

35.5 

53.16    .11 

38.3  0.0 

39.54    ." 

27.3  i.a 

49.34    .07 

56.  Z  8.4 

Z8.78    .xa 

43.2  0.6 

24.70   .as 

40.8  3.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

e  Can  is  Major  is. 

C  Geminorum. 

d  Canis  Majoris. 

63  Aurigae. 

y' 

Volantis. 

Mean 

Solar 

1        Date. 

Right         Declina- 
Ascension.  1      don 

Right 
Aacension. 

D«clina- 

tion 

Nifrth, 

Right 
Aacension. 

Declina- 
tion 
South, 

Right 
AscensiozL 

D«clinft- 

tion 
North. 

Right 
AscenaiozL 

Declina- 
tion 
South. 

h 
6 

54-2850 

h 

6 

zn 

58 

e       f 
+2042 

h 
7 

m 

4 

e       * 
—  3613 

h 
7 

m 

4 

0      f 
+3928 

h 
7 

m 

9 

0       * 
—7020 

Jan. 

0.5 

8 

44-13 

.09 

13.5  3.0 

8 
13.39 

•15 

55.6  0.3 

21.86 

.IX 

67.8  S.0 

49^88 

•X7 

55.0  0.8 

8 
39.71 

.06 

13.3  3.9 

10.5 

44.20 

.04 

16.5  2.9 

13.50 

.09 

55-4  o.a 

21.94 

.06 

70.8  2.8 

50.02 

•  XZ 

55.8  0.9 

39.70 

.07 

Z7.X  3.8 

20.5 

44.22 

.01 

19-3  a-7 

13-57 

.04 

55.20.1 

21.97 

.00 

73.5  a.6 

50.10 

.05 

56.8  x.o 

39-56 

.20 

20.8  3.6 

30.4 

44.18 

.06 

21.8  2.4 

13.58 

.OZ 

55-2  0.0 

21.95 

.05 

76.0  2.4 

50.  IZ 

.01 

57.9  X.0 

39.30 

.32 

24.3  3.4 

Feb. 

9.4 

44.09 

.zz 

24.1  2.x 

13.53 

.06 

55.2  0.Z 

21.88 

•  ZO 

78.2  a.z 

50.06 

.07 

58.9  Z.O 

38.92 

.42 

27.4  S.O 

19.4 

43.96 

.15 

26.0  Z.7 

13.45 

•  XX 

55.40-1 

21.76 

•M 

80.2  X.7 

49.96 

.13 

59.9  0.9 

38.45 

.51 

30.3  a.6 

Mar. 

1.4 

43.79 

.z8 

27.6  1.3 

13.32 

.15 

55.5  0.2 

21.60 

.17 

81.7  X.4 

49.8Z 

.17 

60.8  0.8 

37.90 

.59 

32.6  S.S 

11.3 

43-59 

.90  1    28.7  0.9 

13.16 

.17 

55.7  0.2 

21.42 

.19 

82.9  x.o 

49.62 

.20 

6Z.5  0.6 

37.28 

.64 

34-6  1.7 

21-3 

43.38 

•  22 

29  4  0.5 

12.99 

•z8 

55.8  0.2 

21.22 

.3Z 

83.6  0.6 

49.41 

•22 

62.  z  0.4 

36.62 

.67 

36.0  x.x 

313 

43.16 

.22 

29.7  0.1 

X2.8o 

.18 

56.0  0.Z 

21.01 

.21 

84.0  o.a 

49.18 

.23 

62.4  0.2 

35.94 

.69 

36.8  0.6 

Apr. 

10.2 

42.94 

.2Z       29.6  0.3 

12.62 

.17 

56.0  0.Z 

2o.8o 

•20 

84.0  0.2 

48.96 

.32 

62.5  0.0 

35.25 

.68 

37.10.0 

20. 2 

42.74 

.20      29.2  0.7 

12.46 

.x6 

56.1  0.0 

20.60 

.19 

83.6  0.6 

48.75 

.20 

62.3  0.2 

34.58 

.66 

36.90.5 

30.2 

42.55 

.17     28.3  Z.O 

12.31 

.13 

56.1  0.0 

20.42 

.X7 

82.8  0.9 

48.56 

•17 

6Z.9  0.4 

33.94 

.62 

36.2  X.O 

May 

10.2 

42.39 

.Z4     27.0  Z.4 

12.19 

.zo 

56^0  0.0 

20.26 

.14 

81.7  X.3 

48.41 

.13 

6Z.4  0.6 

33.35 

.56 

35.0 1.5 

20.  Z 

42.27 

.zo  !  25.5  Z.7 

I2.IZ 

.06 

56.0  0.Z 

20.14 

•  ZI 

80.3  1.6 

48.30 

.09 

60.60.8 

32.82 

.49 

33.2  x.9 

30.1 

42.19 

.07  j   23.6  2.0 

12.07 

.02 

55.9  O.Z 

20.05 

.07 

78.6  X.9 

48.23 

.04 

59.7  x.o 

32.37 

.41 

31.1  «-S 

Jane 

9.1 

42.14 

.03!   21.52.2 

12.06 

.02 

55.9  0.x 

20.00 

.03 

76.6  2.Z 

48.21 

•ox 

58.7  l.I 

32.00 

.32 

28.6  S.6 

19. 1 

42.14 

.OZ  ;    19.2  2.4 

12.10 

.06 

55.8  0.1 

20.00 

.ox 

74.4  a.a 

48.24 

.05 

57.6  x.x 

31.73 

.22 

25.8  a.9 

29.0 

42.17 

.06 !  16.8  2.5 

I2.l8 

.09 

55.8  0.X 

20.02 

.05 

72.1  2.3 

48.32 

.xo 

56.5  1.2 

31.57 

•  XX 

22.8  3.1 

July 

9.0 

42.25 

.zo!   14.32.5 

12.29 

.13 

55.7  0.Z 

20.10 

.09 

69.72.4 

48.44 

.15 

55.3  1.2 

31.50 

.OX 

19.6  3.2 

19.0 

42.36 

.Z3  1   IX.8  2.5 

12.44 

.z6 

55.7  0.Z 

20.20 

.Z2 

67.4  a-3 

48.6Z 

.19 

54. Z  x.x 

31.55 

•xo 

Z6.4  3.8 

29.0 

42.52 

.17  1     9.4  a.3 

12.62 

.19 

55.6  0.Z 

20.34 

•  16 

65.  z  2.2 

48.82 

.22 

53.0  X.X 

31.71 

.2X 

13.2  S.I 

Aug. 

7-9 

42.70 

.20  1     7.2  2.1 

12.82 

.22 

55-5  0.1 

20.52 

.19 

62.9  9.0 

49.06 

.26 

51.9  I.I 

31.97 

.31 

za2  2.9 

17-9 

42.91 

.23  '     5.2  Z.8 

13.06 

.24 

55.4  0.2 

20.72 

.22 

61.0  X.7 

49.33 

.29 

50.8  X.O 

32.33 

•41 

7.42-6 

27.9 

43.16 

.26  1      3.5  z.4 

13.31 

.26 

55.2  0.2 

20.96 

.24 

59.4  x.4 

49.63 

.31 

49.8  Z.O 

32.79 

•49 

5.0  2.8 

Sept. 

6.8 

43.42 

.28  1       2.3  Z.O 

13.58 

•28 

54.9  0.3 

21.21 

.26 

58.2  x.o 

49-95 

.33 

48.9  0.9 

33.32 

.57 

3.0  1.7 

16.8 

43.70 

.29     1.5  0.5 

13.87 

.29 

54.5  0.4 

21.49 

.28 

57.4  0.5 

50.29 

.35 

48.0  0.8 

33-92 

.63 

Z.5  X.8 

26.8 

44.00 

.30  1       1.2- 0.0 

14.18 

.31 

54.1 0.5 

21.78 

.30 

57.1 0.0 

50.65 

.36 

47.2  0.7 

34-57 

.67 

0.70.6 

Oct. 

6.8 

44.31 

.31  1       1.5  0.5 

14.49 

.3a 

53.5  0.6 

22.08 

.31 

57.3  0.5 

51.02 

•37 

46.5  0.6 

35.26 

.69 

0.4  0.X 

16.7 

44.62 

.3Z  1      2.2  Z.O 

14.80 

.3a 

52.9  0.7 

22.39 

.31 

58^0  Z.O 

51.40 

.38 

45.9  0.5 

35.95 

.69 

0.90.8 

26.7 

44.94 

.30  i    3.5  1.5 

15.12 

.31 

52.2  0.7 

22.70 

.30 

59.3 1.5 

51.78 

.37 

45.4  0.4 

36.63 

.67 

2.0  1.4 

Nov. 

5.7 

45.24 

.29 

5.3  2.0 

15.43 

.30 

51.4  0.8 

23.00 

.29 

6x.o  x.9 

52.16 

.37 

45.  Z  0.2 

37.28 

.63 

3.7  2.0 

15-7 

45.52 

.27 

7.5  a.4 

15.73 

.29 

50.6  0.8 

23.29 

.28 

63.1  2.3 

52.52 

.36 

45.0  O.Z 

37.88 

•56 

6.0  2.6 

25.6 

45.78 

.25 

10. 1  2.7 

16.02 

.27 

49.9  0.7 

23.56 

.25 

65.6  2.6 

52.87 

.33 

45.0  0.Z 

38.40 

.48 

8.8  3.0 

Dec. 

5.6 

46.02 

.2Z 

12.9  2.9 

16.28 

.24 

49.2  0.6 

23.80 

.22 

68.3  2.8 

53.18 

.30 

45.2  0.3 

38.82 

.37 

12.  z  3.4 

15.6 

46.21 

.Z7     15.9  3.0 

16,51 

.2Z 

48.6  0.5 

24.00 

.Z8 

7Z.2  2.9 

53.46 

.25 

45.6  0.5 

39.14 

•25 

Z5.6  3.6 

25.5 

46.36 

•  Z2       19.0  3.0 

16.70 

.17 

48.2  0.4 

24.16 

.X4 

74.2  2.9 

53-69 

.20 

46.3  0.7 

39.34 

.13 

Z9.4  3.8 

35-5 

46.46 

.C7  1  22.0  2.9 

16.84 

.13 

47-8  0.3 

24.27 

.09 

77.1 2.9 

53.86 

•X5 

47.1  0.9 

39.40 

.01 

23.2  3.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON, 

25  Camelopardalis. 

<J  Geminorum. 

Piazzi  vii,  67. 

/3  Canis  Minoris. 

a*Ge 

iminorum. 
Castor.  'S 

Mean 
Solar 
Date. 

1 

/ 

( 

1 

Right      .  Declina- 
Aacension.  1      tion 
,    Ncrik. 

Right 

Declina- 
tion 
North. 

Right 
Ascenaion. 

Declina- 
tion 
North, 

Right 
Aacenaion. 

Declina- 
tion 
North. 

Right 
Aacenaion. 

Declina- 
tion 
North. 

h    m 

• 

h 

m 

e       » 

h 

m 

e        > 

h    m 

0      • 

h 

m 

0      f 

710 

+8235 

714 

+22    9 

7 

20 

+6839 

7ai 

+  829 

7 

28 

+32   6 

Jan.      0.5 

«              1        " 
18.36    .66  1  68.92.9 

a 
11.79 

.z6 

52.8  0.3 

a 
34-49 

.3a 

63.6  2*3 

a 
46.18    .14 

20.8  x.o 

a 
16.  xo 

.19 

21.0  0.3 

10.5 

18.83    .30 

71.8  3.0 

ZI.92 

.XX 

52.6  0.2 

34.74 

.X9 

66.0  2.4 

46.31    .xo 

19.7  X.O 

X6.26 

•13 

21.3  0.4 

20.5 

18.95    -05 

74-8  3-0 

12.00 

.05 

52.5  0.0 

34-87 

.06 

68.5  3.5 

46.39    .03 

18.8  0.9 

X6.36 

•07 

21.8  0.6 

30.5 

18.73    .38 

77.8  a.8 

12.03 

.00 

52.5  0.x 

34.87 

.06 

71.0  3,4 

46.42    .00 

18.0  0.7 

16.40 

•ox 

22.4  0.7 

Feb.     9.4 

18.17    '7^ 

80.6  3.6 

12.00 

.05 

52.7  0.3 

34-74 

.x8 

73.4  a.3 

46.39  .05 

17.4  0.5 

X6.38 

•04 

23.10.7 

19.4 

17-31    -99 

83.0  a.3 

".93 

.09 

52.9  0.1 

34.50 

.89 

75.6  3.1 

46.33  .09 

X6.9  0.4 

X6.3Z 

.09 

23.9  0.7 

Mar.     1*4 

16.18  1.23 

85.1  1.9 

11.81 

.13 

53.2  0.3 

34.16 

.38 

77.5  1.7 

46.22     .13 

16.6  0.2 

X6.20 

•14 

24.6  0.7 

11-3 

14.85  1.4a 

86.7  X.4 

11.66 

•16 

53.4  o-S 

33-73 

.45 

79.1  X.3 

46.08    .X5 

16.4  0.1 

16.04 

•17 

25.2  0.6 

ai-3 

13-37  1.53 

87.8  0.8 

11.49 

•z8 

53.7  o-a 

33.25 

.50 

8o.2  0.9 

45.92    .x6 

16.4  0.0 

15.86 

.19 

25.8  0.5 

313 

11.80  x.s8 

88.4  o.a 

11.31 

.x8 

53-9  o.a 

32.73 

.5a 

80.8  0.4 

45.75    -17 

16.4  0.x 

15.66 

•20 

26.2  a3 

Apr.    10.3 

10.22  X.57 

88.3  0.3 

1 1. 13 

.17 

54.0  0,1 

32.21 

•51 

8z.o  o.( 

45.58    .X7 

16.5  0.3 

15.46 

•31 

26.4  0.2 

20. 2 

8.69  Z.48 

87.7  0.9 

10.95 

•16 

54.1  0.x 

31.70 

.49 

80.6  0.6 

45.42    .16 

16.7  0.3 

15.27 

.x8 

26.5  0.0 

30.2 

7.27  1.35 

86.5  x.4 

10.80 

.14 

54.1 0.0 

31.23 

.44 

79*8  x.o 

45-27    .14 

17.0  0.3 

15.09 

.x6 

26.4  0.2 

May    10.2 

6.01  Z.16 

84.8  X.9 

10.67 

•  XX 

54.1  0.0 

30.82 

.38 

78.6  1.4 

4515    •" 

17.3  0.4 

14.94 

.13 

26.2  0.3 

20.2 

4*96    .93 

82.7  a.3 

10.58 

•oB 

54-oo.x 

30.48 

•30 

77.0  X.8 

45.06    .08 

17.7  0.4 

14.83 

•xo 

25.8  0.4 

30.1 

4.15    •« 

80.33.6 

10.52 

.04 

53.9  0.x 

30.23 

.30 

75-0  a.i 

45.00    .04 

18.2  0.5 

14.75 

•06 

25.3  0.5 

June    9-1 

3.61    .41 

77.5  a-8 

10.50 

.00 

53.8  0.x 

30.07 

.XX 

72.8  3.3 

44-97   -oo 

18.7  0.5 

14.72 

•ox 

24.7  0.6 

19.1 

3-35   •" 

74.6  3.0 

10.53 

.04 

53-6  0.x 

30.01 

•OX 

70.3  «.5 

44.98   .03 

19.3  0.6 

14.73 

.03 

24.0  0.7 

29.0 

3-37   -17 

71.5  3.x 

10.59 

.08 

53.5  o.a 

30.06 

•09  ;    67.7  3.6 

4503   .06 

19.9  0.6 

14.78 

.07 

23.3  0.8 

July     9-0 

3-68   .45 

68.3  3.x 

10.69 

•xz 

53.3  0.3 

30.20 

•19 

65.1  3.7 

45.11    .xo 

20.5  0.6 

14.86 

•  XI 

22.5  0.8 

19.0 

4.27   .7a 

65.2  3.0 

10.82 

.X5 

53-1  0.3 

30.43 

.38 

62.4  2.6 

45.23    .'3 

21.x  0.5 

14.99 

•15 

21.7  0.8 

29.0 

5-"    '97 

62.2  3.9 

10.99 

.x8 

52.9  0.3 

30.76 

.37 

59.8  a.5 

45.37    .x6 

21.6  0.5 

15.16 

.18 

20.9  0.8 

Aug.     7-9 

6.21  z.az 

59-4  a-7 

II. 18 

.31 

52.7  0.3 

31.16 

•45 

57-3  3.4 

45-55   -19 

22.1  0.4 

15.35 

.31 

20.0  0.9 

17.9 

7.52  1.4a 

56.8  3.5 

11.40 

.23 

52.4  0.3 

31.65 

.5a 

55-0  a.a 

45.74   .« 

22.5  0.3 

15.58 

.34 

19. 1  0.9 

27.9 

9.04  X.60 

54.4  2-a 

11.65 

.as 

52.0  0.4 

32.20 

.58 

52.8  a.o 

45.97   .«3 

22.7  O.X 

15.84 

.37 

18.2  0.9 

Sept.    6.9 

10.72  1.75 

52.4  »-9 

11.91 

.27 

51.6  0.4 

32.82 

.64 

50.9  X.8 

46.21    .35 

22.8  0.0 

X6.X2 

.29 

17.4  0.9 

16.8 

12.54  1-87 

50.7  X.5 

12.20 

.29 

51.1  0.5 

33.48 

.68 

49-2  1.5 

46.47    .«7 

22.6  0.3 

16.42 

.31 

16.4  0.9 

26.8 

14.46  X.96 

49-5  »-o 

12.50 

.30 

50.5  0.6 

34.18 

.7a 

47.9  1.3 

46.74    .38 

22.3  0.5 

16.73 

.33 

15-6  0.9 

Oct.      6.8 

16.46  2.01 

48.6  0.6 

12.81 

.31 

49.8  0.7 

34.91 

.74 

46.9  0.8 

47.03    .29 

21.7  0.7 

17.07 

.34 

14.7  0.9 

16.7 

18.49  2.03 

48.3  0.x 

13-13 

.33 

49.1  0.8 

35.66 

.75 

46.2  0.4 

47.33    .30 

20.9  0.9 

• 

17.41 

.34 

13.8  0.8 

26.7 

20.51  2.00 

48.4  0.3 

13.45 

.3a 

48.3  0.8 

36.42 

.73 

46.0  0.0 

47.63    -30 

19.9  x.x 

17.76 

.35 

13.0  0.8 

Nov.     5-7 

22.47  1.9a 

48.9  0.8 

13.77 

.31 

47.4  0.8 

37.16 

.73 

46.1  0.4 

47-93   .30 

18.8  x.3 

18.12 

.35 

12.30.7 

15.7 

24-33  1-79 

50.0  1.3 

14.08 

.30 

46.6  0.8 

37.88 

.70 

46.7  0.8 

48.23   .29 

17.5  X.3 

18.46 

.34 

11.6  0.5 

25.6 

26.05  X.62 

51.5  1.8 

14.38 

.29 

45-8  0.7 

38.55 

.64 

47-7  1-' 

48.51     .37 

z6.i  Z.4 

18.79 

.33 

XI.2  0.4 

Dec.      5-6 

27.571.40 

53-5  a-a 

14.66 

.36 

45.2  0.6 

39-17 

.57 

49.0  x.5 

48.77   -as 

14.7  x.4 

19.10 

.39 

10.8  0.2 

15.6 

28.84  1-Z3 

55.8  a.5 

14.90 

.23 

44.6  0.5 

39.70 

.49 

50.8  x.8 

49.00     .23 

13.4  1-3 

19.38 

.36 

10.7  0.0 

25.6 

29.84    .84 

58.4  3.8 

15.11 

.19 

44.1  0.4 

40.14 

.39 

52.8  3.3 

49.20    •x8 

12.1  Z.3 

19.62 

.23 

XO.8  0.x 

35.5 

30-52    -53 

61.3  3-0 

15-27 

.14 

43-8  0.3 

40.46 

.27 

55.x  «-4 

49.36     .X3 

10.9  1.0 

19.80 

.17 

11.0  0.3 

1 
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1 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON.                           1 

Mean 

a  Canis  Minoris. 
{Procyon.) 

P  Geminorum. 
{Pollux.) 

^Geminorum. 

26 

Lyncis. 

Groombridge  1374. 

Solar 
Date. 

' 

Right 
Ascension. 

Declina- 
tion 
North, 

Right 
Ascension. 

Declina- 

tion 
North. 

Right 
Ascension. 

DecUna- 

tion 

North. 

Right 
AscensioxL 

Declina- 
tion 
North. 

Right 
AscensioxL 

DecUna- 

tion 

North, 

h 

m 

e        » 

h 

m 

0      1 

h 

m 

•      f 

h 

m 

«     t 

h 

m 

e        f 

7  34 

+  5^8 

7  39 

+3815 

7  47 

+27     1 

7471+4749 

1 

748 

+7410 

Jan. 

0.6 

6^54 

.x6 

45-a  1.4 

s 
X4.62 

ao 

55.5  0.1 

8 
25.43 

.19 

20.0  0.0 

s 

29.41 

•as 

X5.7  x.a 

8 
2X.OO 

•49 

55.x  8.4 

10.5 

6.68 

.XX 

43.8  X.3 

14-79 

14 

55-6  0.2 

25.60 

.14 

20.0  O.Z 

29.62 

.18 

X6.9  1.3 

21.40 

.3a 

57.6  9.6 

20.5 

6.76 

.06 

42.6  X.I 

X4.90  , 

08 

55.8  0.3 

25.72 

.09 

20.x  0.S 

29.76 

•xo 

18.3  X.4 

2X.64 

.X5 

60.2  3.7 

30.5 

6.80 

.01 

41.6  0.9 

M.95 

03 

56.20.4 

25.78 

.03 

20.4  0.4 

29.83 

.03 

X9.8  X.6 

21.70 

.03 

63.0  9.7 

Feb. 

9-4 

6.79 

.04 

40.8  0.8 

14.94 

03 

56.7  0.5 

25.78 

.03 

20.8  0.5 

29.82 

.04 

21.4  x.6 

2X.6o 

.x8 

65.6  t.6 

19.4 

6.73 

»o8 

40.x  0.6 

14-89 

08 

37.20.6 

25.73 

.07 

21.4  0.5 

29.75 

.xo 

22.9  x.5 

21.34 

.33 

68.2  9.4 

Mar. 

1-4 

6.63 

•xs 

39.60.4 

14-78 

IS 

57.8  0.6 

25.64 

•  ZI 

2X.9  0.6 

29.6X 

.x6 

24.4  x-4 

20.93 

•47 

70.5  a.x 

11.4 

6.50 

.14 

39.3  o.a 

X4.64 

.x6 

38.4  0.6 

25.51 

.15 

22.5  0.5 

29.43 

•ax 

25.7  x.a 

20. 4  X 

.57 

72.4  x.7 

21.3 

6.34 

.16 

39-2  0.1 

14.47 

.x8 

58.90.5 

25.34 

.17 

23.00.5 

29.20 

•a4 

26,7  0.9 

19.79 

•65 

73.9  x.3 

31-3 

6.X8 

•17 

39.x  0.0 

Z4.28 

.19 

5930.4 

25.17 

.18 

23.4  0.4 

28.95 

•as 

27.5  0.6 

19.  IX 

.70 

74.90.8 

Apr. 

10.3 

6.00 

»X7 

39.2  0.1 

X4.09 

►19 

59.6  0.S 

24.98 

•19 

23.8  0.3 

28.70 

•36 

28.0  0.3 

X8.40 

•7a 

75-4  o.a 

20.3 

5.84 

.x6 

39.4  o-« 

13.91 

.x8 

59.8  O.X 

24.80 

.x8 

24.0  0.3 

28.44 

.as 

28.x  0.0 

17.69 

.70 

75.4  0.3 

30.2 

5-69 

»U 

39.7  0-3 

13.74 

.16 

59.80.0 

24.63 

.16 

24.x  0.x 

28.20 

-as 

27.9  0.3 

X7.02 

.65 

74.8  0.8 

May 

X0.2 

5.56 

.XX 

40.0  0.4 

13-59 

.X3 

59.80.x 

24.48 

.13 

24.x  0.x 

27.99 

.X9 

27.5  0.6 

X6.40 

•58 

73.7  x.3 

20.2 

5.46 

.06 

40.5  0.5 

13.47 

.10 

59-60.4 

24.36 

•xo 

24.0  0.3 

27.8X 

.X5 

26.7  0.9 

X5.86 

-49 

72.2  x.7 

3ai 

5.39 

.05 

41.00^ 

13.39 

.06 

59.2  0.3 

24.28 

.07 

23.8  0.3 

27.68 

.10 

25.7  x.x 

15-42 

•38 

70.3  a.x 

Jane 

9-1 

5-35 

»09 

4X.7  0.6 

13.35 

>oa 

58.8  0.4 

24.23 

.03 

23.5  0.3 

27.60 

-05 

24.4 1.3 

X5.X0 

.96 

68.x  a.4 

19. 1 

5-35 

.02 

42.3  0.7 

13.35 

.03 

58.4  0.5 

24.22 

*ox 

23.10.4 

27.58 

•00 

23.0  x.5 

X4.90 

-X3 

65.5  a.6 

29.0 

5.39 

»05 

43.0  0.7 

13.38 

.06 

57.9  0.6 

24.25 

.05 

22.6  0.5 

27.60 

-05 

2X.4  x.6 

14.83 

.ox 

62.8  a.8 

July 

9.0 

5-45 

.08 

43.8  0.7 

13.46 

.09 

57.30.6 

24.32 

.06 

22.x  0.6 

27.67 

•10 

X9.8  X.7 

14.89 

.X3 

59.98.9 

Z9.0 

5-55 

tXX 

44.4  0.7 

13.57 

.13 

56.70.6 

24.43 

•n 

2X.5  0.6 

27.79 

-IS 

x8.0  X.8 

15.08 

.as 

57.0  a.9 

29.0 

5.68 

>Z4 

45-x  o.« 

X3.72 

.x6 

56.0  0.6 

24.56 

.15 

20.9  0.6 

27.96 

•19 

x6.2  1.8 

15.39 

.37 

54.0  9.9 

Ang. 

8.0 

5.84 

.17 

45-7  0.5 

13.90 

,X9 

55.3  0.7 

24.73 

.x8 

20.2  0.7 

28.  X7 

.33 

X4.5  1.8 

X5.82 

•48 

5X.2  9.8 

17.9 

6.03 

.so 

46.x  a4 

X4.X0 

•aa 

54.6  0.7 

24.93 

•ax 

19.5  0.7 

28.42 

.87 

X2.7  1.7 

X6.36 

-S9 

48.4  9.7 

27.9 

6.23 

iSa 

46.4  o.a 

14.34 

.35 

53.8  a8 

25.  x6 

.34 

x8.8  0.8 

28.72 

•3X 

XX.O  1.7 

16.99 

.68 

45.8  9.S 

Sept. 

6.9 

6.46 

*M 

46.3  0.0 

X4.60 

.a7 

53.0  0.8 

25.41 

.96 

17.90.8 

29-04 

.34 

9.4  x.6 

17.72 

•77 

43.4  «.a 

x6.8 

6.7  X 

>a6 

46.4  o.a 

X4.88 

►49 

52.x  0.9 

25.68 

.38 

X7.0  0.9 

29.39 

.37 

7.8  1.5 

18.53 

.84 

41.3  X.9 

26.8 

6.98 

.a7 

46.x  0.5 

15.18 

.31 

5X.2  0.9 

25.98 

.30 

x6.x  0.9 

29.77 

•39 

6.4  r.3 

19.40 

.90 

39.5  x.6 

Oct 

6.8 

7.26 

.89 

45.5  0.7 

15.50 

•3a 

50.3  0.9 

26.29 

•3a 

X5.1  ag 

30.  x8 

.41 

5.2  x.a 

20.33 

•94 

38.x  x.a 

x6.8 

7.55 

.90 

44.6  I.O 

15.83 

33 

49.3  0.9 

26.61 

•S3 

14.  X  X.0 

30.60 

•4a 

4.x  x.o 

21.29 

.97 

37.x  0.8 

26.7 

7.85 

»30 

43.5  i.« 

16.  x6 

34 

48.4  0.9 

26.95 

•34 

13.  X  Z.O 

31.03 

.43 

3.2  0.8 

22.27 

.98 

36.4  0.4 

Nov. 

5-7 

8.X5 

.39 

42.3  1.4 

16.50 

.34 

47.5  0.9 

27.29 

•34 

X2.X  ag 

31.46 

.43 

2.60.5 

23.25 

.97 

36.3  0.0 

15-7 

8.45 

.99 

40.8  X.5 

16.84 

'33 

46.6  0.8 

27.63 

.33 

XX.2  0.9 

31.90 

.4a 

2.2  0.3 

24.2X 

.94 

36.6  0.5 

25.7 

8.73 

»«7 

39-3  1.6 

17.17 

,31 

45.9  0.7 

27.95 

•sa 

xa4  0.7 

32.31 

•40 

2.x  0.x 

25.X2 

.89 

37.3  x.0 

Dec. 

5.6 

9.00 

.as 

37.7  i.« 

17.47 

.« 

45.4  0.5 

28.26 

-30 

9.70.6 

32.70 

.37 

2.40.4 

25.97 

.81 

38.5  x.4 

15.6 

9.24 

.sa 

36.1  x.5 

17.75 

.36 

44.9  0.3 

28.54 

-27 

9.1  0.4 

33.06 

•33 

2.90.7 

26.72 

•70 

40.2  x.8 

25.6 

9.44 

.18 

34-6  x.5 

17.99 

.33 

44.70.1 

28.79 

•aa 

8.8  0.3 

33.36 

.38 

3.7  1.0 

27.35 

•57 

42.2  9.9 

35.5 

9.60 

•t4 

332  1.4 

18.  x8 

.18 

44.7  0.x 

28.99 

.17 

8.60.0 

33.61 

•sa 

4.8  x.a 

27.84 

-43 

44.69.5 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

«* 

Cancri. 

3Ur8aeMajori8(H.) 

15  Argfts  (p). 

c 

Cancri. 

^Cancri. 

Right 
Ascensioo. 

Declina- 
tion 
North, 

Right 
Ascension. 

Declina- 
tion 

Right 
Ascension. 

Decllna- 

tion 

South. 

Right 
Ascension. 

Decllna- 

Uon 
Horth, 

Right 
AscensioiL 

Declina- 
tion 
NortK 

7S4'-f25  39 

h    m 
8     2 

+6845 

h 

8 

m 

3 

e        t 
.24     0 

h   m 

8  6 

0      t 

+1756 

h    m 
811 

-J-  929 

Jan. 

0.6 

a 
55-55 

•ax 

50.5  o.a 

s 
57.32   .43 

54.1  «.! 

s 
19.42 

.17 

60.89.9 

s 
31.18 

.9Z 

49.0  0.8 

s 
7.96   .ao 

n 

29.5  «.s 

10.5 

55-72 

.3 

50.3  0.Z 

57.68   .30 

56.3  a-3 

19.57 

•za 

63.7  a.9 

3x36 

.z6 

48.3  0.6 

8.13    .Z5 

28.3 1.1 

20.5 

55.85 

.10 

50.4  o.z 

57.92   .17 

58.7  «.3 

19.67 

.07 

66.6  a.7 

31.48 

.zo 

47-8  0.4 

8.26   .zo 

27.3  0.9 

30.5 

55.92 

.04 

50.6  0.3 

58.02   .04 

6X.2  9.S 

19.71 

.09 

69.29.5 

31.56 

.05 

47.5  o.« 

8.33    .05 

26.4  0.7 

Feb. 

9-5 

55.93 

•oz 

50.90.4 

58.00   .08 

63.8  9.4 

19.70 

.03 

71.7  a.3 

31.58 

.00 

47.4  0.0 

8.36   .00 

25.8  0.S 

19.4 

55.89 

.06 

51.4  0.3 

57.86     .90 

66.2  9.3 

19.64 

•08 

73.8  a.0 

31.56 

.05 

47.4  0.x 

8.33   .03 

25.4  0-S 

Mar. 

1-4 

55.80 

•IX 

51.9  0.3 

57.60    .3Z 

68.5  9.Z 

19.54 

.za 

75.6  Z.7 

31.48 

•09 

47.6  o.a 

8.26   .09 

25.x  0.S 

11.4 

55.67 

.14 

52.4  0.5 

57.24   .39 

70.4  Z.8 

19.40 

.15 

77.2  1.3 

3x37 

•13 

47.8  0.3 

8.16     .Z9 

25.0  0.Z 

ai.3 

55.52 

.z6 

52.9  0.5 

56.81    .46 

72.0  Z.4 

19.23 

.X7 

78.3  0.9 

31.23 

•15 

48.1  0.3 

8.02    •Z4 

25.0  0.0 

31.3 

55-35 

.18 

53-4  0.4 

56.32    .50 

73.2  0.9 

19.05 

.19 

79.1  0.6 

31.07 

.z6 

48.4  0.3 

7.87    •Id 

25.1  0.Z 

Apr. 

10.3 

55.16 

•18 

53.8  0.S 

55.81    .5a 

73.9  0.4 

18.86 

.19 

79.5  0-^ 

30.90 

•«7 

48.7  0.3 

7.71     •!« 

25.5  0.9 

ao.3 

54.98 

.17 

54.0  o.a 

55.29   .51 

74.1  0.0 

18.67 

.z8 

79.5  <^« 

30.74 

.z6 

49.0  0.3 

7.55    -x5 

25.5  0-S 

30.2 

54.82 

•15 

54.2  0.Z 

54-79  .48 

73.8  0.5 

18.48 

.17 

79.2  0.5 

30.58 

•X5 

49-3  0.9 

7.40    .Z4 

25.8  0.3 

May 

10.2 

54.67 

•xs 

54.2  0.0 

54.32   .44 

73.0  Z.0 

18.32 

.15 

78.5  0.8 

30.44 

-13 

49.5  0.9 

7.26   .za 

26.2  0.4 

20.2 

54.55 

.10 

54.2  O.Z 

53.92    .37 

71.8  1.4 

18.18 

•X3 

77.5  x.x 

30.3a 

•zo 

49.70.1 

7.15   •zo 

26.60.4 

30.2 

54.46 

.07 

54.0  o.a 

53.59    .« 

70.2  Z.8 

18.06 

.zo 

76.2  1.4 

30.23 

.07 

49.9  0.Z 

7.06   .07 

27.00.4 

June 

9.1 

54.4X 

.Oi 

53.8  0.3 

53.34     •«! 

68.2  9.Z 

17.98 

.07 

74-7  x.7 

30.18 

.04 

50.0  0.Z 

7.00   .04 

27.5  0.4 

19.1 

54.40 

•00 

53.5  0.3 

53.18   .zx 

66.0  a.4 

17.93 

.03 

72.9  z.9 

30.15 

•oz 

50.0  0.0 

6.97   .01 

27.9  0.4 

29.  z 

54.42 

.04 

53.1  0.4 

53."    -oi 

63.5  9.6 

17.91 

•00 

71.0  a.o 

30.17 

.03 

50.1  0.0 

6.98   .oa 

28.4  0.4 

July 

9.0 

54.48 

.08 

52.6  0.5 

53.14    .07 

60.8  9.7 

17.92 

.03 

68.9  a.z 

30.21 

•06 

50.0  0.0 

7.02    .05 

28.8  0.4 

19.0 

54.57 

•zz 

52.1  0.5 

53.26    .Z7 

58.1  9.8 

17.98 

.07 

66.8  9.Z 

30.29 

.09 

50.0  0.Z 

7.09   .08 

29.2  0.4 

29.0 

54.70 

•X4 

51.60.6 

53.48    -^ 

55.3  a.8 

18.06 

•zo 

64.6  9.1 

30.40 

•za 

49.80.9 

7.19   .zz 

29.6  a 3 

Aug. 

8.0 

54.86 

.17 

51.0  0.6 

53.78    .34 

52.5  a.7 

18.X8 

.Z3 

62.6  9.0 

30.54 

.15 

49.6  0.3 

7.31    .X4 

29.9  o.a 

17.9 

55.05 

.90 

50.3  0.7 

54.16    HS 

49.8  9.6 

18.33 

.17 

60.7  z.8 

30.71 

.z8 

49.3  0.4 

7.47   .X7 

30.0  0.Z 

27.9 

55.27 

.as 

49.6  0.7 

54.62    .49 

47.2  a.5 

18.51 

•90 

59.1  1.5 

30.90 

.91 

48.9  0.5 

7.65    .ao 

30.1  0.Z 

Sept. 

6.9 

55.51 

.as 

48.8  0.8 

55.15    .56 

44.8  a.3 

18.72 

•99 

57.8  X.9 

31.12 

.«3 

48.4  0.6 

7.86   .aa 

29.9  0.3 

16.9 

55.77 

.87 

47.9  0.9 

55.74    .fi« 

42.6  9.0 

18.96 

.95 

56.8  0.8 

31.37 

.85 

47.7  0.7 

8.09   .a4 

29.6  O.S 

26.8 

56.06 

•a9 

46.9  z.o 

56.39    .«7 

40.7  z.8 

19.22 

'V 

56.3  «».3 

31.63 

.a7 

46.9  0.9 

8.34    .96 

29.0  0.7 

Oct, 

6.8 

56.37 

•SI 

45.9  X.0 

57.08    .7Z 

39.0  Z.5 

19.50 

•39 

56.2  0.9 

31.9^ 

.39 

46.0  I.O 

8.62    .38 

28.3  0.9 

16.8 

56.69 

.33 

44.8  Z.Z 

57.80    .74 

37.7  x.x 

19.80 

•SO 

56.7  0.7 

32.22 

.31 

44.9  x.x 

8.91    .30 

27.3  Z.Z 

26.7 

57.02 

.33 

43.8  I.I 

58.55    .75 

36.8  0.7 

20.12 

.30      57.6  z.9 

32.54 

.3a 

43.7  x.a 

9.21    .3z 

26.1  z.a 

Nov. 

5-7 

57.36 

.34 

42.7 1.0 

59.30    .75 

36.4  0.3 

20.43 

•31 '  59.0  Z.6 

32.86 

•3a 

42.5  z.a 

9.52    .3x 

24.8  z.4 

15-7 

57.69 

.33 

41.7  1.0 

60.05    .73 

36.3  0.Z 

20.75 

.3Z      60.9  9.0 

33.18 

.31 

41.2  z.s 

9.83    .3x 

23.4  X.5 

25-7 

58.02 

.3a 

40.7  0.9 

60.77    .70 

36.7  0.6 

21.05 

.99     63.1  9.4 

33.50 

•31 

40.0  z.a 

10.14    .30 

21.8  z.5 

Dec. 

5.6 

58.33 

.30 

39.9  0.7 

61.45    .65 

37.6  Z.Z 

21.33 

.97  t  65.69.6 

1 

33.80 

.•9 

38.8  Z.Z 

10.43    .a8 

20.3  z.5 

15.6 

58.61 

.97 

39.3  •.6 

62.06    .57 

38.8  z.5 

21.59 

.34     68.4  9.8 

34.07 

.a6 

37.7  X.O 

10.70    .36 

18.8  x.4 

25.6 

58.86 

.83 

38.8  0.4 

62.59    .48 

40.5  Z.9 

21.81 

.90      71.39.9 

34.32 

.83 

36.7  0,9 

10.94    .33 

17-4  X.3  1 

35-6 

59.07 

.19 

38.6  o.a 

63.01    .38 

42.6  2.t 

21.98 

.Z5  i  74-2  a.9 

34.53 

.Z9 

35.9  0.7 

11.14    .xS 

16. 1  z.a  j 
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30  Monocerotis. 

0  Chamaeleontis. 

V 

Cancri. 

a  Hydrae. 

y 

Cancri. 

Mean 
Solar 
Date. 

Right 
Ascensioa 

Declina- 
tion 
So$UA, 

Right 
AscensioxL 

Declina- 
tion 
SautA, 

Right 
Ascension. 

Declina- 
tion 
NartK 

Right 
Aacensioa 

Declina- 
tion 
Uortk. 

Right 
Ascension. 

Declina- 
tion 
North, 

h 
8 

m 
20 

e        t 

-3    34 

h 
8 

zn 
23 

e       t 

-77  9 

h    m 

826 

e        f 
-f.2046 

h    m 

833 

e        * 
+    341 

h 
8 

m 
37 

0       f 
+2149 

Jan. 

0.6 

s 
42.16 

.20 

55.0  X.9 

t 
43-90 

.36 

40.3  3.6 

8 
58.11 

.as 

40.8  0.7 

8 
34.18     .82 

25-4  1.7 

8 
32.49 

.84 

30.4  0.8 

Z0.6 

42.33 

.15 

57.0  1.9 

44-17 

.17 

44.13.8 

58.31 

.z8 

40.2  0.5 

34.36     .17 

23.8  1.5 

32.70 

.19 

29.8  0.S 

20.5 

42.46 

.xo 

58.8  X.7 

44.25 

.02 

48.0  3.9 

58.46 

.13 

39-9  0-3 

34.51     ." 

22.3  1.3 

32.86 

.14 

29.5  a2 

30.5 

42-53 

.05 

60.4  Z.5 

44.14 

•90 

51.9  3.8 

58.58 

.07 

39.7  0.1 

34.60     .07 

21.1  I.I 

32.97 

.08 

29.4  0.0 

Feb. 

9.5 

42.56 

.00 

61.8  Z.3 

43.85 

.37 

55-6  3.6 

58.61 

.02 

39.8  0.1 

34.65     .09 

20.  z  0.9 

33.03 

•03 

29.5  0.2 

19.4 

42.54 

.04 

63.0  Z.Z 

43.39 

.53 

59-2  3.4 

58.60 

.03 

40.0  0.3 

34.64    -03 

19.3  0.7 

33.03 

.02 

29.8  0.3 

Mar. 

1-4 

42.47 

.08 

64.0  0.8 

42.78 

.67 

62.4  3.1 

58.54 

.08 

40.3  0.4 

34.59     .07 

Z8.7  0.S 

32.98 

.07 

30.1  0.4 

11.4 

42-37 

•zz 

64.7  0.6 

42.05 

.79 

65.3  a.7 

58.45 

.11 

40.7  0.4 

34.50    .10 

Z8.30.3 

32.89 

•II 

30.6  0.5 

21.4 

42.24 

•U 

65.2  0.4 

41.21 

.88 

67.8  2.S 

58.31 

.14 

41.2  0.5 

34.39     .13 

18.1  0.1 

32.77 

-14 

31.2  0.5 

31-3 

42.10 

.15 

65.5  o.a 

40.29 

.95 

69.8  1.7 

58.16 

.t6 

41.6  0.5 

34-24  -'S 

z8.o  0.0 

32.62 

.16 

31.7  0.5 

Apr. 

10.3 

41.94 

.16 

65.6  0.0 

39-31 

.99 

71.3  1.2 

58.00 

.17 

42.1  0.4 

34.09     .15 

z8.z  0.2 

32.46 

.17 

32.2  0.5 

20.3 

41.78 

.z6 

65.4  0.2 

38.31 

x.ox 

72.3  0-7 

57-83 

•17 

42.5  0.4 

33.94     -16 

Z8.3  0.3 

32.29 

.16 

32.7  0.4 

, 

30.3 

41.62 

•15 

65.1  0.4 

37-30 

1.00 

72.8  0.S 

57.67 

.16 

42.8  0.3 

33.79    .15 

z8.6  0.4 

32.13 

-IS 

33.10.3 

May 

Z0.2 

41.48 

.13 

64.7  0.5 

36.32 

.97 

72.7  0.3 

57-52 

.14 

43-1  0.2 

33.65  .13 

Z9.0  O.S 

31.98 

.14 

33-4  o.a 

20.2 

41.36 

•zz 

64.0  0.7 

35.38 

.91 

72.1  0.8 

57-39 

.11 

43.3  0.1 

33-52  -II 

Z9.6  0.5 

31.85 

•12 

33.6  0.2 

30.2 

41.26 

.08 

63.2  0.8 

34.50 

.83 

71.0 1.3 

57-29 

.08 

43.4  0.1 

33.43  .08 

20.  z  0.6 

31.74 

.09 

33.6  0.1 

June 

9.2 

41.20 

.05 

62.4  a9 

33-72 

.73 

69.5  1.8 

57.22 

•05 

43-4  0.0 

33.36  .05 

20.8  0.7 

31.66 

•06 

33.7  0.0 

19. 1 

41.16 

.02 

61.4  I.O 

33.04 

.62 

67.4  2.2 

57.18 

.02 

43.4  0.1 

33.31  .03 

2Z.5  0.7 

3Z.6z 

.03 

33-6  0.1 

29.1 

41.15 

.OX 

60.3  I.I 

32.48 

.49 

65.0  2.5 

57.17 

•01 

43.2  0.2 

33-30    .00 

22.2  0.7 

31.60 

•00 

33.4  o.a 

July 

9.1 

41.17 

.04 

59.2  I.I 

32.07 

.84 

62.3  2.8 

57-20 

.04 

43.0  0.2 

33-32     .03 

22.9  0.7 

31.62 

.03 

33-2  0.3 

Z9.0 

41.22 

.07 

58.1  I.I 

31.80 

.18 

59-4  3.0 

57-26 

.07 

42.8  0.3 

33-36     .06 

23.6  0.7 

3Z.66 

.06 

32.8  0.4 

29.0 

41.30 

.xo 

57.0  1.0 

31.70 

.02 

56.3  3.x 

57-35 

•II 

42.4  0.4 

33.44     .09 

24.2  0.6 

31.74 

•10 

32.4  0.5 

Aug. 

8.0 

41.42 

.13 

56.0  0.9 

31.76 

.15 

53.2  3.1 

57.47 

.14 

42.0  0.5 

33.54   -la 

24.8  0.5 

31.86 

•13 

3Z.9  0.6 

18.0 

41.56 

.15 

55.1  0.8 

31-99 

.31 

50.1  3.0 

57.62 

.17 

41.5  0.6 

33.67  .14 

25.2  0.4 

32.00 

.16 

31.3  0.7 

27.9 

41.72 

.18 

54.4  0.6 

32.39 

.47 

47.2  2.8 

57-80 

•19 

40.8  0.7 

33-83   -17 

25.5  0.2 

32.17 

.18 

30.5  0.8 

Sept. 

6.9 

41.92 

.ao 

54.0  0.3 

32.94 

.62 

44-6  2.4 

58.01 

.22 

40.1  0.8 

34.01    .20 

25.6  0.0 

32.37 

.21 

29.7  0.9 

16.9 

42.13 

.33 

53-8  0.0 

33.63 

.76 

42.3  ao 

58.24 

.24 

39.2  0.9 

34-22    .22 

25.4  0.3 

32.59 

.a4 

28.7  1.0 

26.8 

42.37 

.85 

53-9  0.3 

34.45 

.87 

40.6  1.5 

58.50 

.27 

38.2  1.1 

34-46    .as 

25.0  0.5 

32.84 

•26 

27.6  1.2 

Oct. 

6.8 

42.64 

.27 

54-4  0-6 

35-37 

.96 

39.3  0.9 

58.78 

.29 

37.1  1.2 

34-72   .a7 

24.4  0.8 

33.12 

.29 

26.4  1.3 

z6.8 

42.92 

.29 

55.1  0.9 

36.37 

Z.02 

38.7  0.3 

59.08 

.3X 

35.8  1.3 

34-99   .a9 

23.4  »•» 

33-41 

•3x 

25.  z  1.3 

26.8 

43.21 

.30 

56.2  1.2 

37.40 

1.04 

38.8  0.4 

59.39 

.3a 

34.5  1.3 

35-29   .30 

22.3  1.3 

33.73 

.3a 

23.7  1.4 

Nov. 

5.7 

4352 

.30 

57-6  1-5 

38.44 

Z.03 

39.5  i-o 

59.72 

.33 

33.2  1.3 

35.59   .31 

20.9  i.s 

34.06 

.33 

22.3  1.4 

15-7 

43.82 

.30 

59-2  1.7 

39.45 

.97 

40.8  1.6 

60.05 

.33 

3J.9  1.3 

35.90   .31 

19.3 1.7 

34.39 

.33 

20.9  1.4 

25-7 

44.12 

.29 

61. 1  1.9 

40.39 

.89 

42.8  2.2 

60.38 

.3a 

30.6  Z.2 

36.21   .30 

17.6  1.8 

34-72 

.33 

19.6  I.s 

Dec. 

5-7 

44.41 

.28 

63.  z  2.0 

41-23 

'77 

45.4  2.7 

60.69 

.31 

29.4  I.I 

36.51   .29 

Z5.8  1.8 

35.04 

•31 

18.3  1.2 

15.6 

44.68 

•as 

65.1  2. 1 

41.94 

.63 

48.4  3.1 

60.99 

.28 

28.3  1.0 

36.79    *V2 

Z3.9  1.8 

35.35 

.29 

17.2  1.0 

25.6 

44.92 

.22 

67.2  2.0 

42.49 

.47 

51.8  3.5 

61.26 

.as 

27.4  0.8 

37-04   •a4 

Z2.2  1.7 

35.63 

•26 

Z6.3  0.8 

35.6 

45.12 

.x8 

69.2  1.9 

42.87 

.28 

55.4  3.7 

61.49 

.21 

26.7  0.6 

37.26     .20 

ZO.5  1.6 

35.86 

.22 

Z5.6  0.6 
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e 

Hydrae. 

<j*  Cancri 

(mean). 

I  Ursae  Majoris. 

ffi  Ursae  Majoris. 

K  Cancri. 

1       Mean 

Solar 
Date. 

Right 
Aicenaion. 

Declina- 
tion 
North. 

Right 
Ascension. 

Declina- 
tion 
North, 

Right 
Ascension. 

Declina- 
tion 
North. 

Right 
Ascension. 

DeeUna- 

tion 
North, 

Right 
Ascension. 

Declina- 
tion 
North. 

h 

m 

e        * 

h 

m 

0      t 

h  m,         •      ' 

h 

m 

e      ' 

h   zn 

e      t 

8 

41 

-f    646 

8 

48 

+3057 

852 

+4825 

9 

I 

+6731 

9   2 

+11    3 

Jan. 

0.6 

a 
31.16 

.22 

60.1  X.6 

8 
11.27 

.96 

Z6.5  0.x 

8 
24.88     .33 

48.2  0.7 

a 
40.52 

.51 

68.0  Z.5 

a 
22.16   .25 

64.3  Z.4  1 

I0.6 

31.36 

.18 

58.7  1.4 

II.5I 

.2X 

16.4  0.Z 

25.17     .26 

49.0  Z.O 

40.99 

.4a 

69.7  1.9 

22.38   .20 

63.0  z.2   ^ 

ao.5 

31.51 

.13 

57.4  !•« 

11.70 

.16 

16.6  0.3 

25.40    •Z9     50.2  z.3 

41.35 

.31 

71.8  2.2 

22.56    .zs 

62.0  1.0 

30.5 

31.62 

.08 

56.3  1.0 

11.82 

.ZO 

17.0  0.5 

25.56    .Z2     51.6  z.5 

41.60 

.z8 

74.1  2.5 

22.68     .ZO 

61.1  0.7  1 

Feb. 

9-5 

31.67 

.03 

55-5  0.8 

11.90 

.04 

17.6  0.7 

25.64    .05 

53.2  X.7 

41.72 

.06 

76.6  2.6 

22.76   .05 

60.5  0.5 

1 

X9.5 

31-67 

.02 

54*8  0.5 

II.9I 

.01 

18.4  0.8 

25.65    .02 

55.0  1.7 

41.72 

.06 

79.22.5 

22.79   .00 

60.1  0.3  1 

Mar. 

1.4 

31.63 

.06 

54-4  0.3 

ZX.87 

.06 

19.3  0.9 

25.59    .09 

56.7  1.7 

4Z.60 

.17 

81.7  2.4 

22.76   .04 

59.9  0.Z 

11.4 

31.55 

.xo 

54.2  0.2 

11.78 

•  ZO 

20.3  0.9 

25.47    .Z5 

58.4  X.6 

41.38 

.«7 

84.1  2.3 

22.70   .08 

59.9  0.0 

21.4 

31.44 

.12 

54.1  ao 

11.65 

.14 

21.2  0.9 

25.30    .X9 

60.0  z.5 

41.07 

.35 

86.2  2.0 

22.60   .zz 

60.0  a2 

31.3 

31.30 

.14 

54.1  0.x 

11.50 

.z6 

22.0  0.8 

25.09    .22 

6Z.4  z.2 

40.68 

.41 

88.0  Z.6 

22.48    .X3 

60.2  0.3 

Apr. 

X0.3 

31.15 

.15 

54.3  0.2 

ZI.32 

.z8 

22.8  0.7 

24.85    .24 

62.5  0.9 

40.24 

.46 

89.4  X.2 

«2.34   .Z5 

60.5  0.3  ! 

20.3 

31.00 

.15 

54.6  0.3 

II.I4 

.x8 

23.4  0.5 

24.60    .25 

63.2  0.6 

39.77 

.47 

90.40.7 

22.18    .z5 

60.9  0.4  1 

30.3 

30.84 

.14 

54-9  0.3 

10.96 

-V7 

23.9  0.4 

24.35    .24 

63.7  0.3 

39.30 

.47 

90.8  0.2 

22.04    .Z4 

61.3  0.4  , 

May 

10.2 

30.70 

.13 

55-30.4 

10.79 

.z6 

24.2  0.2 

24.ZI    .22 

63.8  0.0 

38.83 

.45 

90.80.3 

21.90    .Z3 

61.8  0.4  I 

20.2 

30.58 

•  ZI 

55.8  0.4 

10^64 

.14 

24.2  0.0 

23.90     .90 

153.6  0.4 

38.39 

.42 

90.3  0.8 

21.77    ." 

62.2  0.4 

30.2 

30.48 

.09 

56.2  0.5 

10.52 

•zz 

24.1  0.2 

23.71    .«7 

63.0  0.7 

38.00 

.36 

89.3  z.2 

21.66   .ZO 

62.6  0.4 

June 

9.2 

30.40 

.06 

56.8  0.5 

10.42 

.08 

23.9  0.4 

23.56    .13 

62.2  Z.O 

37.66 

.30 

87.9  z.6 

21.57   .07 

63.0  0.4 

19. 1 

30.36 

.03 

57.4  0.6 

10.36 

.04 

23.4  0.5 

23.46    .09 

6z.o  z.3 

37.40 

.23 

86.0  2.0 

2Z.51   .04 

63.4  0.4 

29.1 

30.34 

.00 

57.9  0.5 

10.33 

.01 

22.8  0.7 

23.39    .04 

59.6  X.5 

37.20 

.15 

83.9  a.3 

21.48    .oz 

63.8  0.3 

July 

9.1 

30.35 

.03 

58.4  0.5 

10.34 

.02 

22.1  0.8 

23.37    .01 

58.0  x.7 

37.09 

.07 

81.5  S.5 

21.48     .02 

64.0  0.3 

19.0 

30.39 

.06 

59.0  0.4 

10.38 

.06 

21.2  0.9 

23.40   .05 

56.2  Z.9 

37.06 

.ox 

78.8  2.7 

21.50     .04 

64.3  0.9 

29.0 

30.46 

.08 

59.4  0-4 

10.45 

.09 

20.3  Z.O 

23.47    .10 

54.2  2.0 

37." 

.09 

76.0  1.9 

21.55     .<V 

64.5  0.1 

Aug. 

8.0 

30.55 

.zx 

59-8  0.3 

10.56 

.X2 

Z9.2  Z.Z 

23.59    .X4 

52.2  2.Z 

37.25 

.17 

73.1  3.0 

21.63     .09 

64.5  0.0 

18.0 

30.68 

.X4 

60.0  0.2 

10.70 

.x6 

18.0  Z.2 

23.75    .z8 

50.0  2.2 

37.46 

.25 

70.  z  3.0 

21.74     •« 

64.50.x 

27.9 

30.83 

.17 

60.1  0.0 

10.87 

.19 

16.7  Z.3 

23.95    -M 

47.82.2 

37.76 

.33 

67.  z  2.9 

21.87    .Z4 

^64.3  as 

Sept. 

6.9 

31.01 

.19 

60.0  0.2 

11.07 

.22 

15.4  1.4 

24.20    .26 

45.7  2.2 

38.13 

.40* 

64.2  9.8 

22.04    .zS 

63-9  0.4 

16.9 

31.22 

•22 

59.7  0.4 

11.30 

.25 

13-9  »-5 

24.48    .so 

43.5  a-' 

38.56 

.47 

61.4  2.7 

22.23   .SI 

63.3  0.6 

26.9 

31-45 

.24 

59.2  0.6 

11.56 

.27 

12.4  X.5 

24.80    .34 

41.4  2.0 

39-07 

.53 

58.8  2.5 

22.45  .93 

62.6  0.8 

Oct. 

6.8 

31.70 

.26 

58.4  0.9 

11.85 

.30 

10.9  x.5 

25.16    .37 

39.4  "-9 

39.64 

.58 

56.4  9.2 

22.70  .26 

61.6  Z.Z 

i6.8 

31-98 

.28 

57.4  I.I 

12.16 

.32 

9.4  1.5 

25.54    .40 

37.6  x.8 

40.26 

.63 

54-3  1.9 

22.97     .38 

60.4  z.3 

26.8 

32.28 

.30 

56.1  1.3 

12.50 

.34 

7-9  1.5 

25.95    -42 

35.9  1-6 

40.92 

.68 

52.5  1.6 

23.26     .30 

59.0  x.5 

Nov. 

5.7 

32.58 

.31 

54-7  «-5 

12.84 

•35 

6.4  X.4 

26.38  .44 

34-5  1-3 

41.61 

.70 

51.2  z.2 

23.56"  .31 

57.5  1-6 

15.7 

32.90 

•31 

53.1  1.6 

13.20 

.36 

5.1  1-3 

26.82  .44 

33-3  1.0 

42.32 

.71 

50.2  0.7 

23.88     .32 

55.9  x.6 

25-7 

33.21 

.30 

51.4  1.7 

13.56 

.35 

3.8  Z.I 

27-27  .44 

32.5  0.7 

43.04 

.70 

49.8  0.2 

24.20     .32 

54.3  1.7 

Dec. 

5.7 

33.51 

•29 

49.7  1.7 

13.91 

.34 

2.8  0.9 

27.70  .42 

32.0  0.3 

43.73 

.68 

49.8  0.3 

24.52    .31 

52.6  z.7 

15.6 

33.80 

.27 

48.0  1.7 

14.25 

.32 

2.1  0.6 

28.ZZ  .39 

3Z.9  0.Z 

44.39 

.63 

50.3  0.8 

24.82    .29 

50.9  z.6 

25.6 

34.06 

.24 

46.3  1.6 

14-55 

.28 

1.5  0.4 

28.48  .35 

32.20.5    44.99 

.56 

51.3  i.a 

25.10    .26 

49.4  1.5 

35.6 

34.28 

.20 

44.8  Z.5 

14.81 

.34 

Z.3  0.X 

28.8Z  .30 

32.90.8   45.51 

.47 

52.8  Z.7 

25-35    .a3 

48.0  z.3 
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e  Hydra. 

/JArgOs. 

<  Argiks. 

a 

Lyncis. 

0  Hydrae. 

Mean 
Solar 
Date. 

Right 
Ascensioa 

Declina- 
tion 

Right        Decllaa- 
Aacenaion.       tion 
,     S«Uh. 

Right 
Aacenaion. 

DecUna- 
tion 
South, 

Right 
AacenaioxL 

Declina- 
tion 
North, 

Right 
AacenaioiL 

Declina- 
tion 
SmUh. 

h    m 

e        f 

h    m 

e       t 

h    m 

0      » 

b 

m 

•     * 

b    m 

e 

9  9 

+    243 

9  Z2 

-6918 

914 

-5851 

914 

+3448 

922 

-     813 

Jan.      0.6 

8 
IX. 91     .35 

62.0  X.8 

a 
9.73   .40 

14.2  5.5 

a 
27-5X   .sa 

16.3  3.3 

a 
60.39 

.3X 

40.6  0.3 

a 
42.5X    .«5 

36.3  a.4 

10.6 

12.14     '» 

60.3  X.7 

XO.08   .39!  17.93.8 

27.79    .«4 

19.9  3.7 

60.67 

.«5 

40.6  0.Z 

42.73    .«x 

38.63.3 

ao.6 

12.31    .15 

58.7  1.5 

10.31    .xSJ  21.83.9 

27.99    .16 

23.8  3.9 

60.89 

.X9 

40.9  0.4 

42.92    .x6 

40.8  3.1 

30.5 

12.44    •» 

57.3  ^.s 

XO.43    .06 

25.7  3.9 

28.11    .08 

27.6  3.8 

61.05 

.X3 

4X.5  ^7 

43.06     .XX 

42.9  x.9 

Feb.     9.5 

12.52    .05 

56.1  Z.0 

xa43   .06. 

29.6  3.8 

28.15    .00 

3X.4  3.7 

6Z.X5 

•07 

42.3  0-9 

43.X4  .07 

44-7  x.7 

19.5 

12.55    -00 

55-2  0.8 

10.32   .X7 

33.4  3.7 

28.  xo  .08 

35.1  3.5 

6z.2o 

.ox 

43.3  X.X 

43.18     .03 

46.3  x.5 

Mar.     X.5 

12.53  .04 

54.5  0.6 

Z0.09   .37 

37.0  3.4 

27.98    .X5 

38.5  3.3 

6I.X8 

.04 

44.5  x.3 

43.  X7   .03 

47.6  x.3 

11.4 

12.48  .08 

54.0  0.4 

9.78   .35 

40.3  3.x 

27-79  •« 

41.6  3.9 

6I.II 

.09 

45.7  x.a 

43.12  .07 

48.7  x.o 

21.4 

12.38   .xz 

53.8  0.3 

9.38  .43 

43.2  3.7 

27.54    .«7 

44.4  «-5 

61.00 

.XS 

46.9  x.z 

4304   .xo 

49.5  0.7 

31.4 

12.26  .13 

53.7  0.0 

8.92   .49 

45.8  3.3 

27.25   .sx 

46.7  «.x 

60.86 

.16 

48.0  x.z 

42.92     .23 

50.10.5 

Apr.    10.3 

12.13  -u 

53*7  o.« 

8.41   .53 

47.8  Z.8 

26.93    -34 

48.6  Z.6 

60.69 

.x8 

49.x  0.9 

42.79    .X4 

50.40.3 

20.3 

11.98    .15 

53.9  0.3 

7.87   .55 

49.4  ».3 

26.58    .35 

50.0  x.z 

60.50 

.X9 

49.90.7 

42.65    .Z4 

5a5o.o 

30.3 

IZ.84    .24 

54-2  0.3 

.  7.30   .57 

50.4  0.8 

26.22    .)6 

50.9  0.6 

6a  32 

.x8 

5a6o.5 

42.50    .X4 

5a4  0.3 

May   X0.3 

11.70  .13 

54-6  0.4 

6.74   .j6 

51.0  0.$ 

25.86    .35 

51.2  O.X 

60. 14 

.X7 

51.0  0.3 

42.36    .X4 

50.x  0.4 

20.2 

11.58   .xa 

55.x  0.5 

6.x8   .34 

50.90.3 

25-5X   .54 

5X.I  0.4 

.59.97 

.x6 

51.2  0.Z 

42.23     .X3 

49.6  0.6 

30.2 

11.47    •*<> 

55.7  0.6 

5*^4   .5« 

50.40.8 

25.  x8  .33 

50.40.9 

59.82 

.X3 

51.2  0.3 

42.12    .IZ 

48.90.7 

Juna    9-a 

IZ.38    .08 

56.3  0.6 

5.X5   .47 

49.3  x.S 

24.87  .39 

49.3  x.4 

.59.7X 

•xo 

50.9  0.4 

42.02     .09 

48.  z  0.9 

19.2 

II.3X    .05 

57.0  0.7 

4.70  .41 

47.8  x.8 

24.60    .35 

47.7  X.8 

59.62 

.07 

5a4o.6 

41.94    .07 

47.1  x.o 

29.1 

XX.27    .03 

57.7  ^1 

4*32   .35 

45.8  3.3 

24.38     .30 

45.7  «.« 

59.56 

.04 

49.80.8 

4X.88   .04 

46.0  z.x 

July     9.x 

ZZ.26   .00 

58.40.7 

.  4.0X   .37 

43-4  «•» 

24*20    .xs 

43-3  «.5 

59.53 

.ox 

48.9  I.O 

4Z.86     .03 

44.9  X.I 

X9.X 

ZZ.28    .03 

59.00.6 

3.78   .X9 

40.73.8 

24.07   .xo 

40.7  «.7 

59.54 

.09 

47.8  x.x 

4X.85    .OZ 

43.7  x.3 

29.0 

11.32    .06 

59.60.6 

3.64   .09 

37.8  3.0 

24.0Z   .04 

37-8  a.9 

59.58 

.06 

46.6  x.3 

41.88    .04 

42.5  X.X 

Ajig.     8.0 

11.39   -08 

60.2  0.S 

3.59   ■« 

34.7  3.x 

24.00  .03 

34.93.0 

59.66 

.09 

45-3  x.4 

41.9a  .07 

41.4  x.x 

z8.o 

XZ.48    .11 

60.60.3 

3.65    .XX 

3X.6  3.1 

24.07    .10 

31.9  a.9 

59.77 

.X3 

43.8  1.5 

42.00  .09 

4a4  x.o 

28.0 

ix.6z   .14 

6o»8o.i 

3.8Z     .31 

28.6  3.9 

24.20   .x6 

29.03.8 

59.92 

.z6 

42.2  X.6 

42.XX    .XZ 

39.50.8 

Sept.   6.9 

XI.76    .17 

60.9  O.Z 

4.07    .3X 

25.8  3.7 

24-39   .t3 

26.3  3.S 

6a  xo 

.X9 

40.5  x.7 

42.25    .X5 

38.90.5 

16.9 

XX.95    .to 

60.70.3 

4.43    .4X 

23.2  3.4 

24.66   .39 

24.0  3.3 

60.31 

.33 

38.8  Z.8 

42.42    .z8 

38.5  0.3 

26.9 

X2.l6    .83 

60.30.6 

4.88    .49 

21.0  1.9 

24.98    .35 

22.0  Z.7 

60.55 

.36 

37.0  x.8 

42.62     .3X 

38.4  0.x 

Oct.     6.9 

X2.39  .35 

59.6  0.8 

5.42    .57 

X9.4  X.4 

25.37    .4X 

20.5  Z.3 

6a83 

.39 

35.2  x.8 

42.85     .34 

38.6  0.4 

x6.8 

12.66  .37 

58.7  i.x 

6.03    .63 

X8.3  0.8 

25.80    .45 

19.60.6 

6X.X4 

•33 

33.3  x.8 

43.  XO    .36 

39.2  0.8 

26.8 

X2.94   .39 

57.4  ».3 

6.68   .67 

17.8  0.1 

26.27    .48 

X9.3  0.0 

6X.47 

•34 

31.5  x.7 

43.38    .39 

40.2  x.x 

Nov.     5-8 

13.24   .30 

56.0  X.5 

7.37   .^9 

18.0  0.5 

26.76    .50 

X9.7  0.7 

61.82 

.36 

29.8  Z.6 

43-68   .30 

4X.5  x.4 

15.7 

X3.55  .31 

54-4  ».7 

8.07    .69 

18.8  X.3 

27.27    .50 

20.7  x.3 

62.19 

.37 

28.3  x.5 

43.99   .3x 

43.1  x.7 

25-7 

X3.87  .31 

52.5  X.9 

8.75    .67 

2a4  x.8 

27.77    .49 

22.4  x.9 

62.56 

.37 

26.9  1.3 

44.3X    .3x 

45.0  3.0 

Dec.     5.7 

14. 18  .30 

50.6  1.9 

9.40   .63 

22.5  3.4 

28.25    .46 

24.6  3.5 

62.93 

.36 

25.8  x.o 

44.62   .30 

47.  Z  3.3 

X5-7 

14.48  .38 

48.7  x.9 

9-99  .54 

25.2  3.9 

28.69    .41 

27.3  «.9 

63.29 

.34 

25.0  0.7 

44.92   .39 

49.3  ».3 

25.6 

14.75  '^ 

46.8  x.8 

X0.49  .46 

28.3  3.3 

29.08    .36 

30.5  3.3 

63.62 

.3X 

24.4  0.4 

45.20    .36 

51.6  3.3 

35.6 

15.00  .33 

44.9  x.7 

10.91   .36 

3X.8  3.6 

29.40    .39 

34-0  3.6 

63.9a 

•tf 

24.2  0.x 

45-45   •a3 

54.0  3.3 
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iDraconis(H.) 

d  Ursae  Majoris. 

6  Ursae  Majoris. 

XO  Leonss  Minoris. 

0 

Leonis. 

Mean 

Solar 
Date. 

Right 
Ascenaioa 

DecUna- 
Uon 

North, 

Right 

DMlina- 

tion 
North, 

Right 
AaconaioiL 

Declina- 
tion 
North, 

Right 
Aacenaioa 

Declina- 
tion 

North, 

Right 

DecUna- 

tion 
North. 

h    m 

e 

b 

m 

e       t 

b    m 

e        t 

h    m 

0      * 

h 

m 

e       f 

922 

+8145 

925 

+7015 

926 

+52  7 

928 

+3649 

9  35 

+X0  20 

Jan.      0.6 

8 

60.75  «'3X 

46.6  X.8 

a 
43.44 

.64 

5X.8  1.4 

9 
X3.29   .39 

4X.a  0.6 

9 
8.43    .33 

73.7  o.a 

8 
50.97 

.a8 

39.81.6 

Z0.6 

61.94  1.07 

48.7  S.9 

44.01 

•51 

53.4  »*8 

13.64    .3a 

42.0  X.O 

8.7a    .97 

73.7  o.a 

51.22 

.83 

38.4  X.3 

20.6 

62.87    'So 

5X.X  a.6 

44.46 

.39 

55.4  «.a 

X3.93    .«5 

43.2  1.3 

8.96   .ax 

74.1  0.5 

51.42 

.z8 

37.2  x.x 

30.5 

63.52    .50 

53.8  a.8 

44-79 

.96 

57.7  «.5 

X4.X4    .x8 

44.7  i.« 

9.X4    .X5 

74.7  0.8 

51.58 

.X3 

36.20.9 

Feb.     9.5 

63.86    .19 

56.83.0 

44.99 

.13 

60.39.6 

X4.28    .xo 

46.4  X.8 

9.26   .09 

75-6  xa) 

51.69 

.08 

35.4  0.6 

19.5 

63.89     .13 

59.8  S.0 

45.04 

.01 

63.0  9.7 

14.33    .oa 

48.49.0 

9.32    .03 

76.8  x.9 

51.75 

.03 

35.0  0.4 

Mar.     1.5 

63.61  .42 

62.8  9.9 

44-97 

.14 

65.7  9.6 

X4.3X    .06 

50.4  9.0 

9-32    .03 

78.1  1.3 

51.76 

.01 

34.7  0.3 

XI.4 

63.05  .69 

65.6  a.7 

44.77 

.a6 

68.3  «.5 

X4.22     .X3 

52.4  x.9 

9.26    .08 

79.4  ».4 

51.73 

.05 

34.6  0.0 

21.4 

62.23  .93 

68.x  a.5 

44.46 

.36 

70.7  9.9 

X4.07    .x8 

54.2  x.8 

9.X6    .X9 

80.8  x.3 

51.65 

.08 

34.8  0.9 

3M 

6x.20  I.13 

70.2  1.9 

44.05 

.44 

72.8  X.9 

13.87  .99 

56.0  x.6 

9.02    .X5 

82.0  X.9 

51.55 

.XX 

35.0  0.3 

Apr.    10.4 

60.00  I.S7 

71.9  1.4 

43.58 

.50 

74.4  J.5 

X3.63    .as 

57.4  «.3 

.  8.86    .X7 

83.2  X.X 

5X.43 

.X3 

35.4  0.4 

20.3 

58.68  I.S5 

73.0  0.9 

43.06 

.54 

75.7  1.0 

13.37    .«6 

58.6  x.0 

8.68   .19 

84.20.9 

51.30 

.X4 

35.8  0.4 

30.3 

57-31  X.39 

73.6  0.3 

42.52 

.55 

76.4  0.5 

J3.IO    .87 

59.40.6 

8.49   .X9 

84.9  0.6 

51.15 

-14 

36.2  0.5 

May    10.3 

55.9a  1.37 

73.7  o.a 

41.98 

.94 

76.60.0 

J2.83    .96 

59.8  O.S 

8.30   .x8 

85.5  0.4 

51.02 

-X3 

36.7  0.5 

20.a 

54.58  1.3X 

73.x  0.8 

• 

4X.46 

.51 

76.40.5 

12.58  .94 

59.80.9 

8.13   .X7 

85.70.1 

50.89 

•la 

37.20.5 

30.2 

53.32  i.ao 

72.0  1.3 

40.97 

.46 

75«6  X.0 

X2.35     .92 

59.40.5 

7.97  .u 

85.8  0.x 

50.77 

.XX 

3770.5 

June    9«2 

52.18  1.06 

70.5  1.8 

40.54 

.40 

74.3  1.5 

X2.X5    .X8 

58.7  0.9 

7.84     .19 

85.5  0.4 

50.67 

.09 

38.2  0.5 

19.2 

5i.ax   .89 

68.49.9 

40.18 

.33 

72.7  1.9 

XX.99    .14 

57.6  x.t 

7.74  .09 

85.00.6 

50.59 

.07 

38.60.5 

29.x 

50.42  .69 

66.0  9.6 

39.89 

.«4 

70.62.9 

XX.87   .xo 

56.5  X.5 

7.66  .06 

84.3  0.8 

50.54 

.04 

39.0  0.4 

Inly     9.x 

49.83  .48 

63.2  9.9 

39.69 

.x6 

68.29.5 

XX.79  .05 

54.6  x.8 

7.62     .09 

83.4  X.O 

50.51 

.09 

39.30.3 

X9.X 

49.46   .S6 

60.  X  3.a 

39.58 

.07 

6516  9*8 

XI  .76    .OX 

52.7  «.o 

7.62    .01 

82.2  x.9 

50.50 

•OX 

39.60.9 

29.x 

49.31    .03 

56.8  3.3 

39.56 

•oa 

62.73*0 

XX.78  .04 

50.6  9.S 

7.64    .04 

80.9  X.4 

50.52 

.<« 

39.80.x 

Aug.     8.0 

49.39    .19 

53.5  3.4 

39.62 

.XX 

59.6  3.x 

XI.85  .09 

48.3  M 

7.71     .08 

79.4  X.5 

50.57 

.06 

39.80.0 

x8.o 

49.70  .4a 

50.0  3.5 

39.78 

.90 

56.5  3.a 

XI.96    .14 

45.8  a.5 

7.80    .XX 

77.8  1.7 

50.64 

.09 

39.7  0.x 

28.0 

50.23  .64 

46.5  3.4 

40.04 

.a9 

53.3  3.« 

Z2.X2    .X8 

43.3  a.5 

7.94   .15 

76.x  x.8 

50.74 

.19 

39.50.3 

Sept.    6.9 

50.98  .85 

43.2  3.3 

40.38 

.38 

50.2  M 

X2.32    .93 

40.8  3.5 

8.X0  .x9 

74.3  x.9 

50.88 

.15 

39.x  0.5 

X6.9 

51.93  ».04 

39.9  3.1 

40.80 

.46 

47.x  3.0 

12.58    .«7 

38.3  a.5 

8.3X    .99 

72.3  x.9 

51.04 

.18 

38.50.7 

26.9 

53.07  ».a3 

36.9  a.9 

41.30 

.54 

44.2  3.8 

12.87    .3a 

35.8  3.5 

8.54   .as 

70.4  9.0 

51.23 

.9X 

37-7  0.9 

Oct.     6.9 

54.38  X.S9 

34.2  a.6 

41.88 

.6x 

41.5  9.6 

X3.2X    .36 

33.4  8.3 

8.82   .99 

68.49.0 

5X.45 

.84 

36.6  Z.I 

16.8 

55.84  x.sa 

31.8  3.9 

42.53 

.68 

39.1  «.3 

13.59  .99 

3X.X  3.3 

9.X2    .$9 

66.4  9.0 

51.70 

.96 

35.4  1.3 

26.8 

57.42  1.63 

29.8  x.8 

43.24 

.73 

37.0  1.9 

14.00  .43 

29.0  x.9 

9.45    .34 

64.5  1.9 

5X.98 

.89 

34.0  x.5 

Nov.     5-8 

59.10  1.71 

28.3  X.3 

43.99 

•77 

35.3  X.5 

14.44  .45 

27.2  X.7 

9.80    .36 

62.7  1.7 

52.28 

.31 

32.4  x.7 

X5.8 

60.83  X.75 

27.3  0.7 

44.77 

.79 

34.1  «.o 

14.90  .47 

25.7  X.4 

XO.18    .38 

6x.0  x.s 

52.59 

•38 

30.6  Z.8 

25.7 

62.58  1.74 

26.80.9 

45.56 

.79 

33.3  0.5 

15.37  .47 

24.5  1.0 

XO.56    .38 

59.C  1.3 

52.91 

•38 

28.8  x.8 

Dec.     5.7 

64.29  X.68 

26.9  0.4 

46.34 

.77 

33.x  0.0 

15.84  .46 

23.7  0.6 

XO.94    .38 

58.4  x.0 

53.24 

.38 

27.0  Z.9 

15.7 

65.92  X.57 

27.6  0.9 

47.XO 

.73 

33.4  0-5 

X6.30  .44 

23.4  o.» 

XX.3X  .36 

57.5  0.7 

53.55 

.Sx 

25.2  x.8 

25.6 

67.42  X.41 

28.8  x.s 

47.79 

.67 

34.2  x.x 

16.72  .40 

23.5  0.3 

IX. 66  .33 

56.9  0.4 

53.85 

.98 

23.5  1.7 

35.6 

68.74  X.19 

30.59.0 

48.41 

.58 

35.5  X.6 

X7.X0  .36 

24.0  0.8 

XX.98  .30 

56.7  0.x 

54-12 

.85 

21.8  1.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

C  Chamaeleontis. 

e 

Leonis. 

A* 

Leonis. 

19  Leonis  Minoris. 

V 

Leonis.           | 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declina- 
tion 

Right 
Ascension. 

Declina. 

tion 
Narik. 

Right 
Aacensioa 

Declina- 
tion 
North, 

Ascension. 

Declina- 
tion 
North. 

Right 
Ascension. 

Declina- 
tion 
North. 

h    m 

0      ' 

h 

m 

• 

h 

m 

0 

h 

« 

0      • 

h 

m 

0      • 

936 

—8029 

940 

+2413 

9  47 

+2628 

9  5i'+4i3i 

9H 

+    830 

Jan.     0.6 

56.17    .88 

23.7  3.a 

8 

12.78 

.a9 

50.8  0.9 

6.82 

•30 

25.9  0.8 

8 

36.11 

.35 

36.8«o.o 

8 

57.78 

.38 

76.0  x.7 

I0.6 

^6.93    .65 

27.1  3.5 

13.04 

.35 

50.1  0.6 

7.10 

.36 

25.2  0.5 

36.44 

.30 

36.9  0.3 

58.04 

.a4 

74.4  x.s 

2a6 

57.46    .4a 

30.8  3.8 

13.27 

.30 

49.6  0.3 

7-33 

.31 

24.8  o.a 

36.71 

.as 

37.3  0.6 

58.26 

.30 

73.0  x.3 

30.6 

57.76    .18 

34.6  3.9 

X3.45 

•X5 

49.4  0.0 

7-52 

.x6 

24.8  O.X 

36.93 

.X9 

38.1  x.o 

58.44 

.XS 

71.8  x.o 

Feb.     95 

57-82   .03 

38.6  3.9 

X3.57 

•10 

49.60.3 

7.65 

•xo 

25.0  0.4 

37.08 

•xa 

39.2  x.3 

58.56 

.xo 

71.0  0.7 

X9-5 

57.65    '9B 

42.5  3.8 

13.64 

.04 

50.0  0.4 

7.73 

.05 

25.5  0.7 

37.X7 

.06 

40.6  1.5 

58.64 

.OS 

70.4  0.5 

Mar.;    X.5 

57.26    .49 

46.3  3.7 

13.66 

.01 

50.5  0.6 

7-75 

.00 

26.2  0.8 

37.20 

.00 

42.2  x.6 

58.67 

•00 

70.00.3 

XI.4 

56.67    .69 

49.8  3.5 

13.62 

.05 

51.3  0.7 

7.72 

.05 

27.  z  0.9 

37.X6 

.06 

43.8  x.6 

58.65 

.03 

69.80.x 

21.4 

55.90    .85 

53.2  3.a 

X3.55 

.09 

52.Z  0.8 

7.65 

.09 

28.0  x.o 

37.08 

.XX 

45.5  »-6 

58.60 

.07 

69.8  0.x 

31.4 

54.98    .99 

56.1  2.8 

X3.44 

.xa 

53.0  0.8 

7.55 

.X3 

29.0  x.o 

36.95 

.X4 

47.0  x.s 

58.52 

.xo 

70.0  as 

Apr.    X0.4 

53.92  X.Xl 

58.6  a.3 

I3.3X 

.14 

53.8  0.8 

7.42 

•14 

30.0  0.9 

36.78 

.X7 

48.5  x.3 

58.41 

.X3 

70.30.4 

2a  3 

53.76  I.X9 

60.7  1.8 

I3.Z6 

.X5 

54.6  0.7 

7.27 

.IS 

30.9  0.8 

36.60 

.X9 

49.7  X.X 

58.28 

.X3 

70.7  0.4 

30.3 

51.54  i.« 

62.3  X.3 

Z3.OZ 

•15 

55.3  0.6 

7.IX 

.x6 

31.6  0.7 

36.40 

.30 

50.7  0.9 

58.15 

.13 

71.2  as 

May   X0.3 

50.28  x.«7 

63.4  0.8 

12.85 

.15 

55.9  0.5 

6.95 

.15 

32.3  0.6 

36.20 

.30 

51.50.6 

58.02 

.X3 

71.70.5 

2a3 

49.00  1.37 

64.0  0.3 

Z2.7Z 

.14 

56.4  0.4 

6.8z 

.14 

32.8  0.4 

36.00 

.X9 

51.90.3 

• 

57.89 

•  X3 

72.2  as 

30.2 

47*75  i.a3 

64.0  0.3 

12,58 

•IS 

56.7  0.3 

6.67 

.13 

33.x  0.3 

35.82 

.X7 

52.0  0.0 

57.77 

.XX 

72.8  as 

June     9*2 

46.55  ».«7 

63.4  0.8 

12.47 

•10 

56.8  0.x 

6.55 

.XX 

33.2  0.0 

35.66 

.XS 

51.8  0.3 

57.67 

.09 

73.3  0.5 

29.2 

45.42  X.08 

62.3  1.3 

12.38 

.08 

56.8  ax 

6.45 

.08 

33.20.1 

35.53 

.13 

51.3  0.6 

57.58 

.08 

73.8  as 

29.1 

44.41    .95 

60.8  X.7 

12.3Z 

•05 

56.7  o.a 

6.38 

.06 

33.0  0.3 

35.43 

.09 

50.5  0.9 

57.52 

.06 

74.2  a4 

July      91 

43.53   .80 

58.8  3.9 

Z2.27 

•<n 

56.4  0.4 

6.34 

.03 

32.6  O.S 

35.36 

.06 

49.4  x.3 

57.47 

.03 

74.6  a4 

19.1 

42.82   .6a 

56.4  a.6 

12.26 

.00 

55.9  O.S 

6.32 

.00 

32.0  0.6 

35.32 

.03 

48.1  X.4 

57.45 

.00 

75.0  0.3 

29.1 

42.29   .43 

53.7  a.8 

12.28 

.03 

55.3  0.7 

6.33 

.03 

3X.3  0.8 

35.31 

.01 

46.6  1.6 

57.45 

.oa 

75.2  as 

Aug.     8.0 

41.97   .ai 

50.7  3.0 

12.32 

.06 

54.6  0.8 

6.36 

.OS 

30.4  x.o 

35.34 

.05 

44.9  x.8 

57.48 

.04 

75.4  0.x 

z8.o 

4Z.87   .ox 

47.6  3.1 

12.40 

.09 

53.7  1.0 

6.43 

.08 

29.4  X.X 

35.4X 

.09  1    43.0  3.0 

57.54 

.07 

75.4  O.X 

28.0 

42.00   .as 

44.6  3.0 

12.51 

.xa 

52.6  X.X 

6.53 

.XX 

28.  Z  x.3 

35.52 

.X3 

41.0  3.x 

57.62 

•xo 

75.2  as 

Sept.    7-0 

42.36   .47 

41.63.9 

12.64 

.15 

51.4 1.3 

6.66 

.XS 

a6.8  X.4 

35.66 

.16 

38.8  3.3 

57.73 

.X3 

74.9  0.4 

Z6.9 

42.94    .59 

38.8  3.7 

12.81 

.x8 

50.0 1.4 

6.83 

.x8 

25.3  X.6 

35.84 

.30 

36.6  3.3 

57.87 

.16 

74-3  0.6 

26.9 

43.75    -90 

36.3  a.3 

13.02 

.31 

48.5 1.5 

7.02 

.31 

23.7  x.7 

36.07 

.24      34.32.3 

58.05 

.19 

73.6  a9 

Oct.      6.9 

44.74  1.08 

34.2  1.8 

13.25 

.as 

46.9  1.6 

7.25 

.84 

21.9  1.8 

36.33 

.38 

32.0  3.3 

58.25 

.33 

72.6  X.X 

16.8 

45.90  i.aa 

32.6  1.3 

13.51 

.38 

45.2  1.7 

7.52 

'V 

20.Z  X.8 

36.63 

.3X 

29.7  3.3 

58.49 

.as 

71.4  x.3 

26.8 

47.19  »-3a 

31.6  0.6 

13.80 

.30 

43.4  1.8 

7.8Z 

.30 

Z8.2  X.9 

36.96 

•35 

27.5  «.« 

58.76 

.18 

69.9  x.s 

Nov.     5-8 

48.56  1.38 

31.3  0.0 

14.12 

.3a 

41.6  X.8 

8.12 

.33 

Z6.3  x.9 

37.32 

.37 

25.4  3.0 

59.05 

.30 

68.3  x.7 

15.8 

49.97  1-39 

31.6  a6 

14.45 

.34 

39.8  1.7 

8.46 

•34 

14.5  x.8 

37.70 

.39 

23.6  1.7 

59.35 

.3x 

66.5  x.8 

25.7 

51.37  '.36 

32.61.3 

14.79 

.34 

38.1  1.6 

8.81 

•33 

12.8  1.7 

38.10 

.40 

21.9  1.5 

59.68 

.3a 

64.6  x.9 

Dec     5.7 

52.70  1.97 

34.2  1.9 

15.14 

.34 

36.5  1-5 

9.16 

.35 

11.2  x.s 

38.51 

.40  i  20.6  x.s 

60.00 

.53 

62.7  x.9  , 

15-7 

53.92  X.14 

36.4  a.4 

15.48 

.33 

35.x  X.3 

9.50 

•34 

9.8  1.3 

38.91 

.39     19.7  0.8 

60.32 

.31 

60.8  x.9 

25.7 

54.99    .99 

39.1  a.9 

15.80 

.31 

33.9  1.0 

9.83 

.31 

8.6  x.o 

3929 

.36     19.1  0.4 

60.62 

.ag 

59.0  1.8 

35.6 

55.88    .80 

42.2  3.4 

16.09 

.38 

33.0  0.7 

10.13 

.38 

7.8  0.6 

39.64 

•33     18.9  0.0 

60.90 

.36 

57.3  x.6  1 

FIXED  STARS,  1900. 


353 


APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

a  Leonis. 
{Heguius.) 

32  Ursae  Majoris. 

;iUr8aB  Majoris. 

y^ 

Leonis. 

f^ 

Hydrae. 

Right 
Ascension. 

Declina- 
tion 
Nifrtk. 

Right 
Ascensioa 

Declina- 
tion 
N^rth. 

Right 
Ascensioa 

Declina- 
tion 
North, 

Right 
Ascension. 

DecUna- 

tion 
North, 

Right 
Ascension. 

Declina- 
tion 
South. 

h 

m 

e         • 

h 

m 

e        t 

h 

m 

0       » 

h 

m 

0          r 

h 

m 

e          • 

lO 

3 

+  1226 

10  10 

+6535 

ZO  II 

+4324 

10  14 

-1-2020 

10  21 

—  16  19 

Jan.      0.7 

B 
4.81 

•49 

69.7  X.6 

8 
49.87 

.57 

63.6  0.6 

8 
6.41 

.38 

30.5  0.2 

8 
29.58 

.3a 

36.5  X.3 

8 
17.09 

.30 

36.4  9.6 

10.6 

5.08 

.as 

68.2  1.3 

50.41 

•51 

64.6  Z.2 

6.76 

.33 

30.4  0.2 

29.87 

.a7 

35.4  x.0 

17.36 

.96 

38.9  2.6 

20.6 

5.31 

.zt 

67.1  I.X 

50.88 

.42 

66.0  X.7 

7.06 

.a7 

30.8  0.6 

30.12 

.23 

34.6  0.7 

17.60 

.2X 

41.5  a.5 

30.6 

5.50 

.16 

66.10.8 

51.25 

.3a 

67.9  2.0 

7.30 

.21 

31.7  1.0 

30.33 

.x8 

34.10.4 

17.79 

.X7 

44.0  a.4 

Feb.     9-5 

5.64 

.u 

65.5  0.5 

51.52 

.22 

70.1  2.3 

7-48 

.IS 

32.8  X.3 

30.48 

.13 

33-9  O.X 

17.94 

.12 

46.3  a.a 

19.5 

5.72 

.06 

65.1  0.3 

51.68 

.10 

72.6  2.5 

7.60 

.08 

34-3  ^-5 

30.58 

.08 

33-9  0.1 

18.03 

.07 

48.4  2.0 

Mar.     1.5 

5.76 

.ox 

65.0  0.0 

51.73 

.ox 

75-2  2.6 

7.65 

.02 

35-9  1.7 

30.64 

.03 

34-3  0.4 

18.08 

.Q3 

50.3  x.8 

"•5 

5-75 

.03 

65.0  0.2 

51-67 

•  IZ 

77.9  2.6 

7.64 

.04 

37-7  x.8 

30.64 

.08 

34.8  0.6 

Z8.08 

.ox 

52.0  x.5 

21.4 

5-71 

.06 

65.3  0.3 

51.51 

.20 

80.4  2.5 

7.57 

.09 

39.5  x.8 

30.60 

.06 

35.5  0.7 

18.05 

•05 

53.4  x.a 

31.4 

5.63 

.09 

65.7  0.4 

51.27 

.26 

82.8  2.2 

7.45 

.13 

41.2  x.7 

30.53 

.09 

36.3  0.8 

17.98 

.08 

54.5  x.0 

Apr.    10.4 

5-52 

.xz 

66. 1  0.5 

50.96 

.34 

84.9  X.9 

7.30 

.17 

42.9  x.S 

30.43 

.XX 

3710.8 

17.89 

.xo 

55.3  0.7 

20.4 

5.40 

.13 

66.70.6 

50.59 

.39 

86.6  x.5 

7.12 

.X9 

44.3  x.3 

30.30 

.13 

38.0  0.9 

17.78 

.IS 

55.8  0.4 

30.3 

5.27 

.13 

67.3  0.6 

50.18 

•41 

87.9  x.x 

6.92 

.20 

45.5  X.0 

30.17 

.14 

38.8  0.9 

17.65 

•X3 

56.1  O.X 

May   10.3 

5.X3 

.13 

67.8  0.6 

49.77 

.42 

88.8  a6 

6.72 

.20 

46.4  0.7 

30.03 

.X4 

39.5  0.8 

17.52 

.X3 

56. z  0.x 

20.3 

5.00 

.12 

68.4  0.5 

49.35 

.42 

89.1  0.Z 

6.52 

.20 

47.0  0.4 

29.89 

.13 

40.1  0.7 

17-39 

.13 

55.9  0.3 

30.2 

4.88 

.11 

68.90.5 

48.94 

.40 

89.0  0.4 

6.32 

.x8 

47.2  0.1 

29.76 

.Z2 

40.6  0.5 

Z7.26 

.19 

55.4  0.6 

June     9' 2 

4-77 

.10 

69.4  0.4 

48.56 

.36 

88.3  0.9 

6.15 

.16 

47.2  0.2 

29.65 

.XX 

41.0  0.3 

17.M 

.XX 

54.7  0.8 

19.2 

4.68 

.08 

69.80.4 

48.22 

.3a 

87.2  X.3 

5-99 

.14 

46.8  a6 

29-55 

.09 

41.3  0.2 

17.04 

.10 

53.9  X.O 

29.2 

4.61 

.06 

70.2  0.3 

47-93 

.a? 

85.7  x.7 

5-87 

.XX 

46.0  0.9 

29.47 

.07 

4X.4  0.0 

16.94 

.06 

52.8  x.9 

July     9-1 

4.56 

■CM 

70.4  0.2 

47.69 

.21 

83.8  2.Z 

5-77 

.08 

45.0  x.a 

29-|0 

.05 

41.3  O.Z 

16.87 

.06 

51.6  X.3 

19.1 

4.53 

.ox 

70.6  0.1 

47.52 

-H 

81.6  2.4 

5.70 

•05 

43-6  x.5 

29.37 

.02 

4I.1 0.3 

16.81 

.04 

50.3  x.3 

29.1 

4-53 

.01 

70.6  0.0 

47.40 

.08 

79.0  2.7 

5.67 

•oz 

42.1  x.7 

29.35 

.00 

40.7  0.5 

16.78 

.02 

48.9  X.4 

Aug.     8.1 

4-55 

.03 

70.5  0.2 

47.36 

.ox 

76.2  2.9 

5.68 

.02 

40.3  x.9 

29.36 

.03 

40.1  0.6 

16.77 

.00 

47.6  X.4 

18.0 

4.60 

.06 

70.3  0.3 

47-39 

.06 

73-2  3.1 

5.72 

.06 

38.3  a.i 

29.40 

.05 

39.40.8 

16.79 

.03 

46.2  1.3 

28.0 

4.67 

.09 

69.8  0.5 

47.49 

.14 

70,0  3.2 

5.80 

.zo 

36.1  2.2 

29.47 

.08 

38.5  X.O 

Z6.84 

.06 

45.0  x.x 

Sept.     7-0 

4.78 

.12 

69.3  0.7 

47.66 

.2Z 

66.9  3.a 

5.92 

.X4 

33.8  2.4 

29.57 

.XI 

37.5  x.a 

16.92 

.xo 

43.9  0.9 

16.9 

4.92 

•15 

68.5  0.9 

47.91 

.28 

63.6  3.a 

6.08 

.x8 

31.4  a.4 

29.70 

.14 

36.2  Z.3 

17.04 

.X3 

43.  Z  0.7 

26,9 

5.08 

.18 

67.5  x.x 

48.23 

.35 

60.4  3.1 

6.28 

.22 

28.9  2.5 

29.86 

.x8 

34.8  x.5 

17.  X9 

.X7 

42.5  0.4 

Oct.      6.9 

5.28 

.22 

66.3 1.3 

48.62 

.4a 

57.4  3.0 

6.52 

.96 

26.4  2.5 

30.06 

.22 

33.2  x.7 

17.37 

.20 

42.3  0.0 

16.9 

552 

•as 

64.9 1.5 

49.08 

.49 

54.5  a.8 

6.81 

.30 

23.9  a.4 

30.29 

.as 

31.5  x.8 

17.60 

.a* 

42.4  0.3 

26.8 

5.78 

.28 

63.4  1.6 

49.59 

.34 

51.9  a.5 

7.13 

.34 

21.5  2.3 

30.56 

.98 

29.6  Z.9 

17.85 

.a7 

43.0  0.7 

Nov.     5-8 

6.07 

•30 

6i.6  1.8 

50.16 

.59 

49.6  2.1 

7.49 

.37 

19-3  «-x 

30.85 

.31 

27.7  2.0 

18.13 

.30 

43.9  x.x 

15.8 

6.38 

.3a 

59.8  1.9 

50.78 

.63 

47.6  Z.7 

7.87 

.39 

17.2  Z.9 

31.16 

.33 

25.7  2.0 

18.44 

.3a 

45-2  x.S 

25.8 

6.70 

.33 

57.9  1.9 

51.42 

.65 

46.2  z.2 

8.28 

.41 

15.4  x.6 

31.50 

.34 

23.8  z.9 

18.77 

.33 

46.9  Z.8 

Dec.      5-7 

7.03 

.33 

56.0  1.9 

52.08 

.65 

45.2  0.7 

8.69 

.41 

14.0  x.3 

31.84 

.34 

21.9  x.8 

19.  xo 

.33 

48.9  2.x 

15-7 

7.36 

•as 

54.2  x.8 

52.73 

.64 

44.7  0.2 

9.10 

.40 

12.8  0.9 

32.18 

.33 

20.2  x.6 

19.43 

.3a 

51. 1  a.3 

25.7 

7.67 

.30 

52.4  1.6 

53.36 

.59 

44.8  a4 

9.50 

.38 

12. 1  0.4 

32.51 

.3a 

18.6  1.4 

19.74 

.30 

53.6  a.5 

35.6 

7.95 

.»7 

50.9  X.5 

53.93 

.53  1  45-4  0-9 

9.87 

.36 

z  1.9  0.0 

32.81 

•30 

17.4  X.a 

20.03 

.26 

56.  z  2.6 

23 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

P  Leonis  Minoris. 

a 

Antliae. 

9Draconis.  (H.) 

p  Leonis. 

41  Leonis  Minoris. 

Mean 
Solar 
Date. 

1 

Right 
Ascension. 

Declina- 
tion 
Nerth. 

Right 
Ascension. 

Declina- 
tion 
South. 

Right 
Ascensioa 

Declina- 
tion 
North. 

Right      1  Declina- 
AscensioiL  ;      tion 
!    North. 

Right         Dcclina- 
Ascension.         tion 
North, 

h    m 
1022 

0        t 
+3712 

h     m 
1022 

e        f 
-3033 

h    m 
1026 

e        * 
+7612 

h    m,         •      ' 
1027+   948 

h    m          •      ' 
1038+2342 

Jan. 

0.7 

8 
8.28 

.36 

52.2  a6 

s 
36.45 

.32 

31.7  a-8 

8 
40.71      .99 

77.3  0.8 

8                    1          " 

34.63    .31  ;  65.0  x.7 

s            !      " 
0.65    .32     27.4  i.s 

10.6 

8.61 

.31 

51.8  0.2 

36.74 

.27 

34-6  3.0 

41.61     .85 

78.4  1.4 

34.92  .27  63.4 1.5 

0.96  .29 

26.3  0.9 

20.6 

8.90 

.26 

51.8  0.2 

36.99 

.22 

37-7  3.1 

42.40     .71 

80.1  x.9 

35.16  .23    62.0  1.3 

1.23  .25 

25.6  0.6 

30.6 

9.14 

.21 

52.2  0.6 

37-19 

.17 

40.7  3.0 

43.03     -56 

82.2  2.3 

35.37    -x8|  60.8  z.o 

1.46     .21 

25.  z  0.2 

Feb. 

9.6 

9.32 

.X5 

1 

53-0  0.9 

37.34 

.12 

43-7  a.9 

43.50     .38 

84.7  2.6 

35.53    .13!  60.00.7 

1.64  *  .16 

25.1  0.1 

19.5 

9-45 

.09 

54-0  1-2 

37.43 

.07 

46.5  «.7 

43.79     .20 

87.5  2.9 

35.64    .09     59.40.5 

1.77      .10 

25.3  0.4 

Mar. 

1-5 

9.51 

.04 

55-4  1-4 

37-48 

.02 

49.2  2.5 

43-89    -01 

90.4  3.0 

35.70    .04     59.00.2 

1.85     .05 

25.8  0.6 

11.5 

9.52 

.o> 

56.8  X.5 

37.48 

.02 

51.6  2.3 

43-81    .X7 

93.4  a-9 

35.72    .00 

58.9  0.0 

1.88    .00 

26.6  0.8 

2X.4 

9-47 

.07 

58.4  X.6 

37.43 

.06 

53.7  a.o 

43.56   .33 

96.2  2.8 

35.70    .04 

59.0  0.2 

1.86    .04 

27.5  X.O  , 

31.4 

9.38 

.XX 

60.0  1.5 

37-35 

•" 

55.5  1.6 

43.15   .48 

98.9  2.5 

35.64    .07'   59-30.4 

1 

1.80   .07 

28.5  x.x 

Apr. 

10.4 

9.26 

-X4 

61.5  1.4 

37-24 

.X2 

57-0  1.3 

42.60    .60 

101.2  2.x 

35.56    .10  j  59.80.5 

1.71    .10 

29.6  I.Z 

20.4 

9.11 

.z6 

62.8  1.3 

37.10 

.14 

58.10.9 

41.96   .69 

103.1  1.7 

35.45    .11  I  60.2  0.5 

1.60    .12     30.7  x.o 

30.3 

8.94 

.x8 

64.0  z.z 

36.96 

.15 

58.9  0.6 

41-23    .75 

104.6  Z.2 

35-33   •«    60.80.6 

1.47  .13!  31-70.9 

May 

10.3 

8.75 

.x8 

65.0  0.8 

36.81 

.z6 

59.3  0.2 

40.45    .79 

105.6  0.7 

35-21    .la 

61.4  0.6 

1.34    .14  1    32.60.8 

ao.3 

8.59 

.17 

65,7  0.6 

36.65 

.x6 

59.4  o.« 

39.66    .79 

106.0  0.2 

35-08   .12 

62.0  0.6 

1.20    .14'    33.30.7 

30.3 

8.42 

.» 

66.1  0.3 

36.50 

.15 

59-0  0.5 

38.88    .77 

105.8  0.4 

34.97   •" 

62.6  0.6 

1.06    .13 

34.0  0.5 1 

June 

.9.2 

8.26 

.15 

66.3  0.0 

36.35 

.14 

58.4  0.8 

38.13    .72 

105.2  0.9 

34.86   .10 

63.2  0.5 

0.94    .12     34.40-4  II 

19.2 

8.13 

.13 

66.1  0.3 

36.22 

.13 

57.5  1.1 

37.44    .66 

104.0  Z.4 

34-76   .09 

63.7  0.5 

0.82    .11 

34.7  0-a 

29.2 

8.01 

.10 

65.7  0.6 

36.10 

.XX 

56.2  1.4 

36.82    .57 

ZO2.3  Z.9 

34-68   .07 

64.1  0.4 

0.73    .09 

34.8  0.0 

July 

9.1 

7.92 

.08 

65.0  0.9 

36.00 

.09 

54.7  1-6 

36.29    .48 

100.2  2.3 

34.61    .06 

64.5  0.3 

0.64    .07 

34.6  0.2 

19. 1 

7.86 

.05 

64.0  x.z 

35.92 

.07 

53.0  1.8 

35-86   .37 

97.7  a.7 

3456   .04 

64.8  0.2 

0.58    .05 

34.3  0.4 

29.1 

7.82 

.02 

62.7  X.3 

35-87 

.04 

51.2  X.9 

35-55   -25 

94.8  3.0 

34-54   -ox 

64.9  O.Z 

0.55    .03 

33.8  0.6 

Aug. 

8.1 

7.82 

.ox 

61.3  x.5 

35.84 

.01 

49.2  2.0 

35.35   .'3 

91-7  3.2 

34-54   -ox 

65.0  0.0 

0.53    .00 

33.1  0.8 

18.0 

7.84 

.04 

59.6  X.7 

35-85 

.02 

47.2  2.0 

35.28    .01 

88.4  3.4 

34-56   .04 

64.9  0.2 

0.55    .03 

32.2  Z.0 

28.0 

7.91 

.08 

57.8  1-9 

35-89 

.06 

45-3  1.9 

35.34   -" 

84.9  3.3 

34.61    .07 

64.6  0.4 

0.59    .06 

31. 1  x.a 

Sept. 

7.0 

8.0Z 

.13 

55^7  a-i 

35-97 

.10 

43.5  x.7 

35.53    -as 

81.4  3.5 

34-69   .xo 

64.2  0.5 

0.66  .09 

29.8  1.4 

17.0 

8.14 

.16 

53^6  2.2 

36.08 

.14 

41-9  1.4 

35.85    .38 

77-9  3.5 

34-80   .13 

63.5  0.7 

0.77     .12 

28.3  1.5 

26.9 

8.32 

.20 

51.3  a-3 

36.24 

.z8 

40.6  X.I 

36.30    .51 

74.4  3.4 

34-95    .x6 

62.6  0.9 

0.91    .16  1  26.7  x.7 

Oct. 

6.9 

8.53 

•as 

49.0  2.3 

36.44 

.22 

39-7  0-7 

36.87    .63 

71.0  3^2 

35-13    .30 

61.5  x.x 

1.08    .20     24.9  x.9 

16.9 

8.78 

'V 

46.6  2.4 

36.68 

.26 

39.2  0.2 

37.56   .74 

67.9  3.0 

35.34    .a3 

60.2  1.4 

1.30    .23 

22.9  2.0 

26.8 

9.08 

.31 

44-2  2.3 

36.96 

.29 

39-10.2 

38.36    .85 

65.1  2.6 

35.58    .26 

58.6  1.6 

1.55    .27 

20.8  2.x 

Nov. 

5.8 

9.40 

•34 

42.0  2.2 

37-27 

.32 

39.6  0.7 

39.26    .93 

62.7  2.2 

35.86  .29 

56.9  1.8 

1.83    .30 

18.7  a.x 

15.8 

9.75 

.36 

39.8  2.1 

37-60 

.34 

40.5  1.2 

40.23  I.OO 

60.6  1.8 

36.16  .31 

55-0  x.9 

2.14    .32 

16.6  2.x 

25.8 

10.13 

.38 

37.9  X.8 

37.95 

.35 

42.0  1.7 

41.26  X.04 

59-1  1.3 

36.48  .32 

53-1  2.0 

2.47    -34 

14.5  2.0 

Dec. 

5-7 

10.51 

.38 

36.2  x.5 

38.31 

.35 

43-9  «•  I 

42.32  1.06 

58.1 0.7 

36.81  .33 

51. 1  2.0 

2.82    .35 

12.6  z.9 

15.7 

ZO.90 

.38 

34.8  1.2 

38.66 

.34 

46.1  2.4 

43-38  1.04 

57-7  O.X 

37.13  .3a 

49-1  x.9 

3.16    .34 

10.8  1.7 

25.7 

11.27 

•37 

33^8  0.8 

39.00 

.3a 

48.7  2.7 

44.40  x.oo 

57.9  0.5 

37-45    -31 

47.2  1.8 

3-51    .33      9.21.4 

35.7 

11.62 

•35 

33.1  0.4 

39-31 

.a9 

51.5  2.9 

45.36  .93 

58.8  I.I 

37.75    -29 

45.5  1.6 

3.83    .30      7.9  x.x 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

V  Argfls. 

/  Leonis. 

<52  ChamaBleontis. 

46  Leonis  Minoris. 

Groombridge  1706. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declina- 
tion 
South, 

Right 
Ascension. 

Declina. 

tion 
North, 

Right         Declina- 
AscensioiL        tion 
South, 

Right 
Ascension. 

DocUna- 

tion 
North, 

Right 
Ascension. 

Declina- 
tion 
North. 

h   m 

e        i 

h   m 

e        t 

h   zn 

0      ' 

h    zh 

e       • 

h    m 

e       * 

10  41 

-59   9 

1044 

+11    3 

1044 

-80    0 

1047 

+3444 

10  51 

+7817 

Jan. 

0.7 

8 
13.15     .46 

24.2  a.9 

1.86    .sa 

75.5  1.7 

a 
55.48  1.15 

36.0  a.s 

s 
45-"   .36 

55.9  0.9 

s 
61.87  X.t4 

55.8  0.6 

10.6 

I3-58   .40 

27-3  3.a 

2.15    .28 

73.8  1.5 

56.54   .98 

38.8  3.0 

45.46   .3a 

55.2  0.5 

62.96  1.04 

56.7  Z.a 

20.6 

13-94   -33 

30.7  3.5 

2.42    .24 

72.4  Z.3 

57.43   .79 

42.0  3.4 

45.76    .aS 

54.9  o-x 

63.94    .90 

58.2  X.7 

30.6 

14.24    .96 

34.4  3.7 

2.64    .ao 

71.3  10 

58.13   .59 

45-6  3.7 

46.02    .a3 

55-0  0.3 

64.76    .7a 

60.2  a.a 

Feb. 

9.6 

14.45   •IS 

38.1  3.S 

2.81    .IS 

70.5  0.9 

58.62    .39 

49.4  3.9 

46.22    .z8 

55.5  0.7 

65.39    .54 

62.6  a.6 

19.5 

14.59   .10 

41.8  3.7 

2.94    -w 

69.90.4 

58.90  .17 

53.3  3.9 

46.37    ." 

56.4  1.0 

65.83     .33 

65.3  a.S 

Mar. 

1-5 

14.65   .02 

45.6  3.6 

3.02    .03 

69.6  O.Z 

58.97   .03 

57.2  3.9 

46.47    .<>7 

57.5  X.3 

66.06   .za 

68.2  3.0 

11.5 

14.64   .05 

49.1  3.4 

3.05    .ox 

69.60.x 

58.83    .a3 

61.1  3.8 

46.51    .oz 

58.9  X.4 

66.06    .10 

71.3  3.0 

21.5 

14.56   •" 

52.4  3.a 

3.05    .03 

69.80.3 

58.51    .41 

64.9  3.6 

46.49  .04 

60.4  z.s 

65.86    .30 

74.2  a.9 

31.4 

Z4.42    .16 

55.5  a.9 

3.00    .06 

70.2  0.4 

58.01    .38 

68.43.4 

46.43  .08 

62.0  Z.6 

65.47   .48 

77.1  a.7 

Apr. 

10.4 

14.23    .ai 

58.2  a.5 

2.93    .08 

70.7  0.6 

57-35   .73 

71.6  S.O 

46.34  .11 

63.5  X.5 

64.91    .64 

79.6  a.4 

20.4 

14.00   .as 

60.5  a.i 

2.84       AlO 

71.30.6 

56.55    .86 

74.5  a.6 

46.21    .Z3 

65.0  1.4 

64.21    .76 

81.8  a.o 

30.3 

13.73    .«8 

62.3  1.6 

2.73       .11 

72.0  0.7 

55.64    .96 

76.9  2.a 

46.07    .z$ 

66.3  I.a 

63.40    .86 

83.6  z.s 

May 

10.3 

13.44    '30 

63.8  i.a 

2.61    .za 

72.6  0.7 

54-63  1.04 

78.9  1.7 

45.91    .16 

67.4  1.0 

62.51    .9a 

84.8  z.o 

20.3 

13.13    .31 

64.7  0.7 

2.49  .za 

73.3  0.7 

53.56  X.09 

80.4  z.a 

45-75   .16 

68.30.8 

61.57    .94 

85.6  0.4 

30.3 

12.81    .3a 

65.1  o.a 

2.37    .ZI 

73.9  0-6 

52.45  X." 

81.30.7 

45.59   .x6 

69.0  0.S 

60.63    .94 

85.7  O.Z 

June 

9.2 

12.50    .31 

65.0  0.3 

2.26   .11 

74.5  O.S 

51.32  i.ia 

81.7  O.Z 

45.44    .X5 

69.4  o.a 

59.70    .91 

85.3  0.7 

19.2 

12.19   .30 

64.4  0.8 

2. 16    .zo 

75.0  0.S 

50.21  x.09 

81.5  0.4 

45-30    .13 

69.4  0.Z 

58.82    .8s 

84.4  x.a 

29.2 

11.90   .as 

63.3  1.3 

2.07    .08 

75.5  0.4 

49-14  1.04 

80.8  z.o 

45.17    •" 

69.20.3 

58.01    .77 

83.0  z.7 

July 

9.2 

11.64   .as 

61.8  x,7 

1.99    .07 

75.8  0.3 

48.14    .95 

79.6 1.5 

45.07    -09 

68.70.6 

57.28    .67 

81.0  a.z 

19.1 

11.41    .ax 

59.9  a-x 

1.93    .05 

76.0  o.a 

47-25    .83 

77.8  a.o 

44.98    .07 

68.0  0.9 

56.66  .ss 

78.7  a.5 

29.1 

11.22    •le 

57.6  a.4 

1.90    .03 

76.  z  0.0 

46.49   .69 

75.7  a.4 

44.92    .OS 

66.9  Z.Z 

56.17    .43 

76.0  a.9 

Aug. 

8.1 

11.08   .xz 

55.1  a.6 

1.88   .00 

76.1  0.1 

45-89    "Sa 

73-1  a.7 

44.90    .oa 

65.7  x.4 

55.80    .a9 

72.9  3.a 

18.0 

11.00   .OS 

52.4  8.8 

1.89   .oa 

75.9  0.3 

45.47    .3a 

70.3  a.9 

44.89    .01 

64.2  1.6 

55.58    .zs 

69.6  3.4 

28.0 

10.98     .OX 

49.6  a.8 

1.92    .OS 

75.6  O.S 

45-25    ." 

67.3  3.1 

44.92    .05 

62.4  Z.S 

55.50    .00 

66.1  3.5 

Sept. 

7.0 

11.03    .08 

46.7  a.8 

1.99    .08 

75.0  0.7 

45.25    .11 

64.2  3.x 

44-99   .08 

60.5  a.0 

55-58    .zs 

62.5  3.6 

17.0 

11.15    .i6 

44.0  3.6 

2.08    .11 

74.3  0.9 

45.48    .34 

61.2  30 

45.09    .xa 

58.4  a.a 

55-81    .31 

58.8  3.6 

26.9 

11.35    .«3 

41.5  a.3 

2.21    .Z4 

73.3  '.I 

45.93    .56 

58.2  a.8 

45.23    .z6 

56.2  a.3 

56.19    .46 

55.2  3.6 

Oct. 

6.9 

11.62    .30 

39.4  «.9 

2.37    -18 

72.1  1.3 

46.60    .77 

55.6  a.5 

45.41    .20 

53-8  a.4 

56.73    .6x 

51-7  3.4 

16.9 

11.96    .37 

37.6  1.5 

2.57   .aa 

70.7  1-5 

47.48    .96 

53.3  a.o 

45.63    .a4 

51.4  a.4 

57-41    .7S 

48.3  3.a 

26.9 

12.36    .43 

36.4  0.9 

2.81    .as 

69.1  Z.7 

48.53  i.ia 

51.6  z.s 

45.89   .as 

48.9  a.4 

58.24    .89 

45.2  a.9 

Nov. 

5.8 

12.81    .48 

35.8  0.3 

3.07   .a8 

67.3  Z.9 

49.72  x.as 

50.3  0.9 

46.19    .3Z 

46.5  a.4 

59.18  X.00 

42.5  a.s 

X5.8 

13-31    .51 

35-7  0-3 

3.37   .30 

65.3  a.o 

51.02  X.33 

49.7  0-3 

46.52    .34 

44-2  a.3 

60.24  x-xo 

40.2  a.z 

25.8 

13.84    .53 

36.3  0.9 

3.68   .3a 

63.3  a.o 

52.39  '.37 

49-7  0.3 

46.87    .36 

42.0  a.z 

61.38  Z.Z7 

38.3  X.6 

Dec. 

5-7 

14.37    -53 

37.5  1.5 

4.01    .33 

61.3  a.o 

53.77  X.37 

50.4  1.0 

47.25    .38 

40.0  z.s 

62.58  z.ax 

37.0  z.o 

15.7 

14.89    .5X 

39.4  a.i 

4-34   .33 

59.3  X.9 

55.11  X.3X 

51.7  z.7 

47.62    .37 

38.4  x-5 

63.79  i.ai 

36.4  0.4 

25.7 

15.39    .4S 

41.7  a.6 

4.66   .3a 

57-4  1-8 

56.38  i.n    53.7  a.a 

48.00    .36 

37.0  Z.Z 

64.99  1.17 

36.2  ca 

35.7 

15.85    -43     44.53.1 

4.97   .30 

55.6  1.6 

57.52  1.08     56.1  a.7 

48.35    -34 

36.1  0.7 

66.14  X.IO 

j  36.8  aS 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON.                           1 

a  Ursae  Majoris. 

9  Octantis. 

^ 

Leonis. 

^  Urse  Majoris. 

6  Leonis. 

Mean 
Solar 
Date. 

1 

1 

1 

1 

1 

RiKht 
Ascension. 

PecUna- 
tion 

Right      '  Declina- 
Ascension. '      tion 
I     South. 

Right 
Ascension. 

DecUna- 

tion 
North. 

Right 
Ascension. 

DecUna- 

tion 
North, 

Right 
Ascension. 

Declina- 
tion 
North. 

h    n^ 

e        » 

h    mi         •      ' 

h 

m 

e       * 

h 

w 

0      t 

h 

xn 

0       t 

1057 

+62  16 

IO59U84     3 

II 

I 

+    229 

II 

4 

+45    I 

II 

8 

+».    3, 

Jan.      0.7 

8 

35-96     .39 

6^.0  0.1 

s 
67.68  1.92 

10.4  2.3 

B 
49.83 

.31 

450  2.x 

8 
4.47 

.42 

66.6  0.7 

s 
49.11 

•33 

62.4  X.3  1 

10.7 

36.49     .52 

63.3  0.6 

69.491.69     13.0  2.8 1 

50.13 

•28 

43.0  X.9 

4.86 

^37 

66^2  0.2 

49.43 

.30 

61.0  x.2 

20.6 

36.98    ^5 

64.1  x.x 

71.03  1.40 

16.0  3.2 

50.40 

.25 

41.2  X.7 

5.21 

.33 

66.30.3 

49.72 

.27 

60.00.9  ■ 

30.6 

37-39   -37 

65.4  1.6 

72.28  i.o8 

19.4  3-5 

50.63 

*2X 

39.6  1.5 

5.52 

.28 

66.80.8 

49.97 

.23 

59.3  0.5 

Feb.     9.6 

37-72    •a9 

67.3  2.0 

73-19    .75 

23.1  3.7 

50.81 

,x6 

38.3  1.2 

5.77 

.22 

67.8  1.2 

50.17 

.x8 

58.90-9 

19.5 

37.96   .19 

69.5  a-3 

73.78    -41 

26.9  3.9 

50.96 

^12 

37.2  0.9 

5-95 

•15 

69.1  1.5 

50.33 

•13 

58.9  0.9 

Mar.     1*5 

38.10    <09 

71.9  2.S 

74.01    ,07 

30.8  3.9 

51.05 

*07 

36.4  0.7 

6.08 

.09 

70.8  x.8 

50.44 

.08 

59.3  ^i 

11.5 

38.15    M> 

74.5  «-6 

73.91    ,26 

34.8  3.9 

51.10 

.03 

35.8  0.4 

6.13 

.03 

72.7  2.0 

50.50 

.04 

59.8  0.7 ! 

21.5 

38.10    .09 

77-2  2.7 

73.49    .57 

38.6  3.7 

5I.H 

•ox 

35.5  0.2 

6.13 

•03 

74.7  «-» 

50.52 

.00 

60.6  0.9  ; 

31.4 

37-97   -^7 

79-7  a-5 

72.77    .87 

42.2  3.3 

51.09 

.04 

35.4  0-P 

6.07 

.08 

76.8  2.0 

50.50 

.04 

61.6  X.O 

Apt.    10.4 

37-77   .^3 

82.2  2.3 

71.77  J.13 

45.6  3.2 

51.04 

•07 

35-5  o-a 

5.97 

«X2 

78.8  x.9 

50.44 

.07 

62.6  X.X 

20.4 

37-51    •»« 

84.3  2.0 

70.52  1.36 

48.7  2.9 

50,96 

.09 

35-8  0.3 

5.83 

J6 

80.7  x.8 

50.35 

•xo 

63.7  X.I 

30.4 

37-20  ,3a 

86.1  X.6 

69.06  1.56 

51.4  a-5 

50.86 

•10 

36.x  0.4 

5.66 

%i8 

82.3  1.5 

50.25 

.XI 

64.8  X.O 

May   10.3 

36.87   .35 

87.6  x.a 

67.42  1.71 

53.6  2.0 

50.76 

•  XX 

36.6  0.5 

5.47 

ti9 

83.8  x.2 

50-13 

.12 

65.8  0.9 

20.3 

36.51    .36 

88.5  0.8 

65.63  1.83 

55.4  1.5 

50.65 

,IX 

37.x  0.6 

5.27 

JKi 

84.8  9.9 

50.OX 

.13 

66,70.8 

30-3 

36.16   .35 

89.0  0.3 

63.76  X.91 

56.6  1.0 

50.54 

.zx 

37.7  0.6 

5.07 

«20 

85.6  0.6 

49.88 

.xa 

67.50.7 

June     9-2 

35-8i   -34 

89.0  0.2 

61.83  r.94 

57.3  0.4 

50.42 

,XI 

38.4  0.6 

4.87 

.19 

85.9  0.2 

49.76 

•xa 

68.Z  0.5  1 

X9.2 

35.48    .32 

88.6  0.7 

59.90  I.9X 

57.4  «>.i 

50.32 

^lO 

39.00.6 

4.69 

•18 

85.9  0.2 

49.64 

.XI 

68.5  0.4 

»9.2 

35-17   ^ 

87.6  1.2 

58.02  X.84 

57.0  0.7 

50.23 

.09 

39.6  0.6 

4.52 

«z6 

85.6  0.6 

49.53 

•zo 

68.80.9 

July      9-2 

34.90   .25    86.31.6 

56.24  1.7X 

56.0  X.2 

50.15 

.07 

40.2  0.6 

4.37 

*X4 

84.8  0.9 

49.44 

.09 

68.90.0 

19.1 

34.68   .ao    84.52.0 

54.62  1.52 

54-5  ^-7 

50.08 

.06 

40.8  0.5 

4.24 

«xx 

83.8  x.2 

49*36 

M7 

68.80.2 

29.1 

34.50   .15    82.32.3 

53.20  1.30 

52.6  2.2 

50.03 

.04 

41.3  0.5 

4-14 

4A 

82.3  X.6 

49.30 

%05 

68.40.4 

Aug.     8.x 

34.37    •« 

79.8  2.6 

52.04  X.03 

50.2  2.5 

5OJOO 

U>2 

41.7  0.4 

4.08 

•OS 

80.6  x.9 

49.26 

•03 

67.90.6 

z8.i 

34.30   -04 

77.1  ».9 

51.17    .71 

47.5  a-8 

49.99 

•00 

42.0  0.2 

4.04 

WQ2 

78.6  2.x 

49.24 

•00 

67.20.8 

28.0 

34.29     .02 

74-1  3.1 

50.64    .36 

44.6  3.0 

50.00 

•03 

42.1  0.x 

4.04 

.02 

76.4  a.3 

49-25 

•02 

66.2  X.O 

Sept.     7'0 

34.34   .08 

70.9  3.2 

50.46    .02 

41-5  3.1 

50.05 

a)6 

42.1  0.x 

4.09 

«o6 

74.0  «.5 

49.29 

*5 

65.X  x.s 

17.0 

34-45   ."S 

67.6  3.3 

50.67    .40 

38.4  3.0 

50.12 

.09 

41.8  0.4 

4-17 

.IX 

71.3  a.7 

49.36 

-P9 

63.7  ^-5 

26.9 

34-64   •« 

64.3  3.3 

51.27    .78 

35.4  «.9 

50.23 

.13 

41.40.6 

4.30 

•15 

68.6  2.8 

49.47 

.12 

62.2  x.7 

Oct.      6.9 

34-89   ^ 

61.0  3.2 

52.24  X.X5 

32.6  2.6 

50.38 

•x6 

40.6  0.9 

4.48 

*20 

65.8  2.8 

49.61 

•x6 

60.4  1.9 

26.9 

35-21    .35 

57-7  3-1 

53.56  X.48 

30.1  2.2 

50.56 

.20 

39.6  x.x 

4.70 

*25 

62.9  2.8 

49.79 

.90 

58.5  2.0 

26.9 

3560    ^42 

54-7  a-9 

55.19  1.76 

28.1  X.8 

50.78 

.23 

38.3 1.4 

4.98 

•29 

60.1  9.8 

50.OX 

«24 

56.4  2.x 

Nov.      5-8 

36.05    ^7 

51-8  2.7 

57.08 .1.99 

26.6  X.2 

51.03 

.26 

36.8  x.6 

5-29 

•33 

57.4  «-6 

50.27 

^a7 

54.2  2,9 

15.8 

36.55    .52 

49-3  2.4 

59.16  2.x6 

25.7  0.6 

51-31 

.29 

35.1  1.8 

5-64 

07 

54.8  2.4 

50.56 

•30 

52.0  2.9 

25.8 

37-09    .56 

47.2  X.9 

61.37  a.a5 

25.4  0.0 

51.62 

.31 

33.2  2.0 

6.03 

•40 

52.5  2.2 

50.88 

OS 

49.8  a.x 

Dec.      5.8 

37-67    .58 

45.5  1.4 

63.62  2.25 

25.8  0.7 

51.94 

.32 

31.X  2.1 

6.44 

•41 

50.5  1.8 

51^2 

«S4 

47.6  2.0 

15-7 

38.25    .59 

44.3  <»-9 

65.85  2.18 

26.8  1.3 

52.27 

.33 

29.0  2.x 

6.86 

.42 

48.9  X.4 

51.56 

•34 

45.6  x.9 

25.7 

38.84    .58 

43.7  0.3 

67.96  2.04 

28.4  X.9 

52.59 

.32 

'26.9  2.x 

7.28 

.4X 

47.7  x.o 

51.90 

•34 

43-8  x.7 

35.7 

39.40    .55 

43.6  0.3 

69.90  x.83 

30.6  2.5 

52.90 

.30 

24.9  2.0 

7.69 

•40 

47.0  0.5 

52,23 

.32 

42.3  x.4 
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APPARENT  PLACES  FOR  THiE  UPPER  TRANSIT  AT  WASHINGTON. 

V  UrsjB  Majoria. 

^G^aterta. 

T 

LeonSs. 

X  Draconts. 

^  Hydrae. 

Mean 
Solar 
Data. 

1 

Right 
Aacensioa 

DecKna- 

Wght        Dtfdina- 
Ascensica        tion 

Right 
Aacensien. 

Declina- 
tion 
Iforth, 

Right 
Aacenaion. 

DecHna- 

tion 

North, 

Right 
Aacenaion. 

Declina- 
tion 
South. 

h    m 

0 

h 

m 

e        * 

h 

m 

.       . 

h    m 

0      t 

h 

xn 

e 

II  13 

+33  37 

II 

H 

-1414 

II  32 

+    323 

II  25 

+6952 

II 

a8 

-3118 

Jan. 

0.7 

a 
6.40   .37 

65.0  x.a 

a 

22.0t 

•33 

18.4  M 

a 
49.21 

.32 

75.5  «•» 

a 
30.48   .74 

33.00.x 

«"54 

•35 

14.2  8.5 

10.7 

«.75    »33 

64.1  0.7 

22.33 

.29  ,   20.8  8.4 

49-52 

.89 

73.5  X.9 

31.20   .69 

33-2  0.5 

6.87 

.3a 

16.8  8.7 

20.7 

7.06  .30 

63.6  0.3 

22.60 

.26      23.2  2.4 

49.80 

.26 

71.7  x.7 

31.86   .62 

34.0  i.x 

7.18 

.29 

19.6  3.8 

30.6 

7-34   -as 

63.5  0.x 

22.84 

.22     25-5  *-3 

50.05 

.83 

70.1  x.5 

32.44   .53 

35-4  x.6 

7.45 

•as 

22.4  2.9 

Feb. 

9.6 

7-57  .» 

63.8  0.5 

23.04 

.x8.   27.78.1 

50.25 

•19 

68.8  x.a 

32.92   .43 

37.2  a.x 

7.67 

.20 

25.3  a.8 

X9.6 

7-75  •IS 

64.6  0.9 

23.19 

.13  [  29.S  i.9 

50.41 

•X4 

67.7  0.9 

33-28  .31 

39-5  «.5 

7.85 

-X5 

28.1  8.7 

Mar. 

1-5 

7.87  .09 

65.6  X.2 

23.30 

.08,   31.61.7 

50.53 

.09 

66.9  0.6 

33-53   .x8 

42.2  2.7 

7.97 

•  10 

30.8  8.6 

X1.5 

7.94   .04 

66.9  1-4 

23-36 

.04  1   33.1  1.4 

50.60 

.05 

66.4  0.4 

33-65   .06 

45.0  8.9 

8.05 

.06 

33-3  a.4 

21.5 

7.95   .ox 

68.4  X.5 

23.38 

.00 1  34.4  x.a 

50.64 

.01 

66.2  0.1 

33.64   .06 

47.9  2.9 

8.09 

•OS 

35.6  2.2 

31.5 

7.92   .05 

70.0  1.6 

23.37 

•03 

35-5  0.9 

50.63 

.02 

66.1  0.1 

33.52   .18 

50.8  8.8 

8.08 

•ox 

37.6  x.9 

Apr. 

X0.4 

7.86   .08 

71.6  X.6 

23.33 

.06 

36.30.7 

50.60 

.05 

66.3  0.8 

33.29  .«« 

53.5  •'C 

8.04 

•05 

39.4  X.6 

20.4 

7.75     .IX 

73-2  x.5 

23.26 

,08  1  36.90.4 

50.54 

.07 

66.6  0.4 

32.97   .36 

56.0  8.3 

7-97 

.08 

40.8  1.3 

30.4 

7.63   .13 

74-7  X.4 

23.17 

•10 

37.2  0.2 

50.45 

.09 

67.0  0.5 

32.57   .43 

58.1  X.9 

7.88 

.xo 

42.0  1.0 

May 

10.4 

7.49  .IS 

76.0  x.a 

2307 

•II 

37-3  0.0 

50.36 

.10 

67.6  0.6 

32.12   .47 

59.8  1.5 

7.77 

•  18 

42.8  0.7 

20.3 

7.34    '»5 

77.1  x.o 

22.96 

•XX       37.2  0.2 

50.26 

.IX 

68.2  0.6 

31.63   .50 

61.0  x.o 

7.64 

.13 

43.3  0.3 

30.3 

7.18    .IS 

78.0  0.7 

22.84 

•IX     36.9  0.4 

50.15 

•  XX 

68.8  0.6 

31.12   .52 

61.8  0.5 

7.51 

•X4 

43.4  o-o 

June 

9-3 

7-03   .IS 

78.6  0.4 

22.73 

kxx  1  36.4  0.6 

50.04 

•xo 

69.4  0.6 

30.60   .sx 

62.0  0.0 

7.37 

•X4 

43.3  0-3 

19.2 

6.89    .14 

78.8  Okl 

22.62 

.XX 

35.7  0.8 

49.94 

•10 

70.1  0.6 

30.ro   .49 

61.7  0.5 

7-23 

•X4 

42.8  0.6 

29.2 

6.75   .la 

78.8  o.a 

22.52 

.10 

34.9  0.9 

49.84 

•09 

70.7  0.6 

29.62   .46 

60.9  x.o 

7.09 

.X3 

42.0  0.9 

July 

9.2 

6.64  .11 

78.6  0.4 

22.42 

.09'  33-9  X.O 

49-75 

.08 

71-3  0.5 

29.18   .42 

59.6  x.5 

6.97 

.13 

41.0  T.a 

19.2 

6.53   .09 

78.0  0.7 

22.34 

.08     32.9  l.x 

49.67 

.07 

71.8  0.5 

28.78  .37 

57.8  2.0 

6.85 

•  II 

39.7  X.4 

29.1 

6.45   .07 

77.1  1.0 

22.27 

.06'    31.8  X.I 

49.61 

.06 

72.3  0.4 

28.44    .31 

55.6  2.4 

6.75 

.09 

38.2  x.6 

Aug. 

8.1 

6.40   .04 

76.0  X.3 

22.22 

.04      30.6  I.X 

49,56 

.04 

72.6  0.3 

28.17   .24 

53-1  a.7 

6.66 

.07 

36.5  x.7 

18.1 

6.36  .01 

74.6  x.5 

22.19 

.01  '  29.5  I.X 

49.53 

.02 

72.9  0.2 

27.97    .16 

50.2  3.0 

6.60 

.04 

34.7  x.8 

28.1 

6.36     .02 

73.0  X.8 

22.19 

.ot     28.4  X.o 

49.53 

.01 

72.9  0.0 

27.85    .08 

47.0  3.3 

6.58 

.01 

32.9  x.8 

Sept. 

7.0 

6.40     .05 

71.1  «.o 

22.22 

.04  27.50.8 

49.55 

.04 

72.8  0.2 

27.81    .01 

43.6  3.5 

6.58 

•03 

31.1  1.7 

17.0 

6.47     .09 

69.0  8.2 

22.28 

.08  1  26.8  0.6 

49.60 

.07 

72.5  0.4 

27.86    .10 

40.1  3.6 

6.63 

.07 

29.5  x.6 

27.0 

6.57     -n 

66.8  a.3 

22.38 

.12     26.3  0.4 

49.69 

.11 

72.0  0.7 

28.00    .19 

36.5  3.6 

6.72 

.11 

28.0  1.3 

Oct. 

6.9 

6.72     .17 

64.4  3.4 

22.51 

.16  1   26.0  O.X 

49.82 

"IS 

71.2  0.9 

28.24    .28 

32.9  3.6 

6.85 

.16 

26.9  x.o 

16.9 

6.91     .21 

61.9  8.5 

22.69 

.20    26.2  a  3 

49.98 

.18 

70.1 1.2 

28.57    .38 

29.4  3.5 

7.03 

.20 

26.0  0.6 

i 

26.9 

7.14    .25 

59.4  a.S 

22.91 

.23     26.6  0.6 

50.18 

.22 

68.8  1.4 

29.00    .47 

26.0  3.3 

7.26 

•as 

25.6  0.2 

Nov. 

5-9 

7.42     .29 

56-8  2.5 

23.16 

.27       27.4  X.O 

50.42 

.«5 

67.3  1.6 

29.51    .55 

22.9  3.0 

7.53 

.a9 

25.6  0.2 

15-8 

7-73   .32 

54.4  2.4 

23.44 

.30    28.6  1.3 

50.69 

.2S 

65.5  1.8 

30.10    .63 

20.1  2.6 

7-84 

.3^ 

26.0  0.7 

25.8 

8.06   .35 

52.0  2.3 

23-75 

.32     30,1  x.7 

50.99 

•31 

63.6  8.0 

30.76    .68 

17.7  2.1 

8.17 

.35 

26.9  1.3 

Dec. 

5.8 

8.43   .37 

49.9  a.<> 

24.08 

.33     31.9  a-o 

51-31 

.3a 

61.5  2.x 

31.47    .73 

15.8  1.6 

8.53 

.36 

28.3  1.6 

15-7 

8.80  .37 

48.0  X.7 

24.42 

.33     34.02.8 

51.64 

.33 

59.4  a.» 

32.22    ,75 

14.4  x-i 

8.90 

.37 

30.1  8.0 

25-7 

9.^7   .37 

46.4  1.4 

24.75 

.33     36-2  2.3 

5197 

.3« 

57.2  2.1 

32.97    .74 

13.6  0.5 

9.26 

.36 

32.3  a.3 

35-7 

9-53  .35 

45.2  X.0 

25,07 

.311  38.62.4 

52.28 

.30 

55.2  «.<> 

33-70    .7a 

13.5  o-x 

9.61 

.34 

34.7  a.6 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

vLconis. 

X  Ursae  Majoris. 

/?L6onis. 

y  Ursae  Majoris. 

^' 

\rirginis. 

Mean 

Solar 
Date. 

Rl«ht 
Ascension. 

Declina- 
tion 
StmtJh 

Right 
Ascension. 

Declina- 
tion 
North, 

Right 
Ascension. 

Declina- 
tion 
North, 

Right 
Ascension. 

Declina- 
tion 
North, 

Right 
AscenaioxL 

Declina- 
tion 
North, 

h    m 

e         r 

h    m 

•       » 

h    m 

e        f 

h    m 

e      f 

h 

m 

0      » 

II 31 

-016 

II  40 

+4819 

II  43 

+15   7 

II  48 1+54 14 

II 

ss 

+  79 

Jan. 

0.7 

s 
51.19    .3a 

26.3  M 

8 
47.82     .45 

39.1  1.0 

s 
58.96    .33 

38.2  X.9 

S 
3583     .50 

38.6  0.9 

a 
46.23 

•38 

68.0  3.x 

10.7 

51.50    .30 

28.4  3.0 

48.24     .41 

38.5  0.4 

59.29    .31 

36.5  1.6 

36.30     .46 

38.1  0.3 

46.55 

.3X 

66.0  X.8 

20.7 

51.79    .27 

30.4  X.8 

48.64     .37 

38.3  O.X 

59.59    .88 

35.0  X.3 

36.74    .48 

38.1  0.3 

46.85 

.38  '  64.3  x.6 

30.6 

52.04    .83 

32.1  X.6 

48.99     .33 

38.7  0.6 

59-85    -85 

33.9  0.9 

37.14  .37 

38.6  0.8 

47.1a 

•35  1  62.8  x.3 

Feb. 

9.6 

52.25    .19 

33.6  1.4 

49.29     .37 

39.6  X.I 

60.08   .ax 

33-1  0.6 

37.48    .3X 

39.7  1.3 

47.36 

.8X 

61.6  x.o 

Z9.6 

52.42  -xs 

34.9  «.x 

49.53     .« 

40.9  «.5 

60.27   .16 

32.7  0.3 

37.76    .a4 

41.3  X.7 

47.55 

.X7 

60.80.7 

Mar. 

1.6 

52.55    .10 

35.9  0.9 

49.71     .14. 

42.7  1.9 

60.41     •13 

32.6  0.0 

37.96    .17 

43.2  «.x 

47.70 

.X3|  60.20.4  II 

11.5 

52.63    .06 

36.6  0.6 

49.82     .08 

44.7  «•» 

60.50  .07 

32.8  0.3 

38.09    .09 

45.5  8.3 

47.80 

.09 

59.9  O.X 

2X.5 

52.67     .03 

37.1  0.4 

49.86     .03 

46.9  3.3 

60.56    .03 

33.3  0.5 

38.15    .03 

47.9  a.5 

47.87 

.05 

59.9  0.x 

31.5 

52.68     .01 

37.4  0.3 

49.85     .04 

49.2  8.3 

60.57    •oo' 

33-9  0.7 

38.14    .04 

50.4  a.5 

47.90 

•ox 

60.  Z  0.3 

Apr. 

10.4 

52.65    .04 

37.4  0.0 

49.78     .09 

51.5  a-a 

60.55    .03 

34.8  0.9 

38.06    .xo 

53.0  a.5 

47.89 

.08 

60.50.5 

20.4 

52.60    .06 

37.2  o.a 

49.67    .X3 

53.7  a-i 

60.50  .06 

35.7  x.o 

37-93   .X5 

55.4  «.s 

47.86 

.05 

61.0  0.6 

30.4 

52.52    .08 

37.0  0.3 

49.51    .17 

55.7  1.9 

60.43  .08 

36.7  1.0 

37.76    .X9 

57.6  8.x 

47.80 

.07 

61.7  0.7 

May 

10.4 

52.44    .09 

36.6  0.4 

49.33    .19 

57.5  1.6 

60.34    .xo 

37.7  X.O 

37.55    .aa 

59.5  1.7 

47.73 

.08 

62.4  0.8 

20.3 

52.34    •» 

36.1  0.5 

49.13     .31 

59.0  1.3 

60.23  .'< 

38.6  0.9 

37.31    .a4 

61.I  X.4 

47.64 

.09 

63.2  0.8 

30.3 

52.24   .xo 

35.5  ©.« 

48.92     .33 

60.1  0.9 

60.12     .XX 

39.5  0.8 

37.06    .36 

62.2  X.O 

47.54 

•  XO 

64.0  0.8 

June 

9.3 

52.13  ." 

34.9  0.6 

48.70     .22 

60.80.5 

60.01      .XT 

40.3  0.7 

36.80   .36 

63.0  0.5 

47.44 

•xo    64.7  0.7 

19.3 

52.03  .10 

34.2  0.7 

48.49     .31 

61. 1  0.x 

59.90  .11 

40.90.6 

36.54    .«5 

63.2  O.X 

47-33 

.11  65.4  0.7 

29.2 

51.93  .09 

33.5  0.7 

48.28     .30 

61.00.3 

59.78     .XX 

41.4  0.4 

36.29   .34 

63.1  0.4 

47.23 

.xO|  66.00.6 

July 

9.2 

51.83  .09 

32.9  0.7 

48.09     .18 

60.50.7 

59.68    .xo 

41.8  0.3 

36.06    .33 

62.50.8 

47.13 

.09  j  66.60.5 

1 

19.2 

51.75  .08 

32.2  0.6 

47.92     .16 

59.5  x.x 

59.58  .09 

42.0  0.X 

35.84    .ax 

61.4  X.3 

47.03 

.09,  67.00.4 

29.1 

51.68  .06 

31.6  0.6 

47.77    .M 

58.2 1.5 

59.50  .07 

42.0  O.Z 

35.64    -x8 

60.0  X.6 

46.95 

•08  j  67.3  0.3 

Aug. 

8.1 

51.62  .04 

31- 1  0.5 

47.64  .11 

56.6  x.8 

59.43  .06 

41.8  0.3 

35.48    .15 

58.  Z  3.0 

46.87 

•07     .67.5  Q.I 

18. 1 

51.59     .M 

30.7  0.3 

47.55  .07 

54.6  a.x 

59.38  .04 

41.5  0.5 

35.36   -xi 

55.9  8.3 

46.82 

.05       67.6  0.0 

28.1 

51.57    .00 

30.4  0.3 

47.49  .03 

52.3  a.4 

59.36   .ox 

40.9  0.7 

35.27    .06 

53.4  a.6 

46.78 

.03      67.4  0.3 

Sept. 

7.0 

51.59     .03 

30.3  0.0 

47.48    .ox 

49.8  8.7 

59.36   .ox 

40.1  0.9 

3523    .ox 

50.7  a.9 

46.77 

.OX  j  67.x  0.4 

17.0 

51.63     .06 

30.4  0.3 

47.50   .05 

47.0  3.9 

59.39  .04 

39.1  x.x 

35.24    .04 

47.7  3.1 

46.80 

.04  1  66.6  0.6 

27.0 

51.71     .10 

30.8  0.5 

47.58     .10 

44.0  3.0 

59.46  .08 

37.8  X.4 

35.30    .09 

44.5  3.8 

46.85 

.07    65.8  0.9 

Oct. 

7.0 

51.83     .14 

31.30.7 

47.70    .15 

41.0  3.x 

59.56  .« 

36.3  x.6 

35-42    .X5 

41.2  3.3 

46.94 

.11     64.8  x.x 

16.9 

51.98     .17 

32.2  I.O 

47.88     .31 

37.9  3.x 

59.70    .x6 

34.6  x.8 

35.61     .31 

37.9  3.3 

4707 

.15     63.5  x.3 

26.9 

52.18     .31 

33.3  X.3 

48.12  .36 

34.8  3.0 

59.89  .30 

32.8  8.0 

35.85    .87 

34.6  3.8 

47.25 

.X9  i  62.0  x.6 

Nov. 

5-9 

52.41    .35 

34.7  «.5 

48.40  .31 

31.7  3.0 

60.11  .34 

30.7  a.x 

36.15     .33 

31.4  3.x 

47.46 

.83  .  60.3  x.8 

15.9 

52.68     .38 

36.3  ».7 

48.74  .35 

28.8  2.8 

60.37  .37 

28.5  8.3 

36.51     .38 

28.4  3.9 

47.71 

.86 

58.4  3.0 

25.8 

52.97     .30 

38.2  1.9 

49'"    .39 

26.2  8.5 

60.66  .30 

26.3  3.3 

36.91     .48 

25.7  3.6 

47.99 

.89 

56.4  3.x 

Dec. 

5.8 

53.29    .32 

40.2  3.x 

49.52    .43 

23.8  8.x 

60,98     .33 

24.0  3.8 

37.36     .46 

23.3  «.a 

48.30 

.3X 

54.2  a.a 

15.8 

53.62  .33 

42.3  3.1 

49.95    .44 

21.9  X.7 

61.31  .33 

21.9  2.x 

37.83     .48 

21.4  1.7 

48.62 

.33;   52.03.1 

25.7 

53-94   .3a 

44.4  3.1 

50.39    .44 

20.4 1.3 

61.65  .33 

19.8  3.0 

38.31     .48 

19.9  x.3 

48.96 

.33  '  49.9  8.1 

35.7 

54.26   .31 

1    46.6  2.1 

50.82    .43 

19.4  0.8 

61.98  .33 

18.0  X.8 

38.79     .47 

19.0  a7 

49.28 

.3x1  47-9  8.0 
• 
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0  Virginis. 

t  Corvi. 

4Draconis(H.) 

7  Corvi. 

2Can.Venaticorum. 

Mean 
Solar 
Date. 

-_ 

Right 
Ascension. 

Declina- 
tion 
NartK 

Right 
Ascension. 

Declina- 
tion 

Right 
Aacensioa 

Declina- 
tion 
North. 

Right 
Ascension. 

Declina- 
tion 
SmUK 

Right 
AscensioiL 

Declina- 
tion 
N^rth. 

h 

m 

e        » 

h    m 

0       r 

h 

m 

0       f 

h 

m 

e       ' 

h 

m 

e          « 

12 

0 

+    916 

12  5 

-22    3 

12 

7 

+78   9 

12  10 

-1659 

12  II 

+4H2 

Jan. 

0.7 

8 
8.22 

.32 

66.53.0 

8 
0.20     .35 

49.7  «•« 

• 
32-32 

i.z8 

5X.9  0.4 

s 
4X.03 

•33 

X4.X  3.9 

8 
8.2X 

.39 

39.0 1.4 

X0.7 

8.54 

.31 

64.6  1.8 

0.54    -33 

52.0  «.4 

33-48 

I.X4 

5X.8  0.3 

41-36 

.32 

X6.4  3.3 

8.60 

.38 

37-8  0.9 

20.7 

8.84 

.89 

62.9  1.9 

0.85    .30 

54-4  »-5 

34-59 

1.06 

52.3  0.8 

41.67 

.30 

X8.7  8.3 

8.97 

.36 

37-1  0-4 

30.7 

9.12 

.36 

61.5  X.3 

I.I4    -27 

56.9  «.4 

35-60 

.95 

53-5  1-4 

41.96 

.27 

2X.O  8.8 

9-32 

.32 

37.0  0.1 

Feb. 

9.6 

936 

.83 

60.4  0.9 

1.39    .«3 

59-3  as 

36.48 

.81 

55.2  2-0 

42.20 

.23 

23.2  3.1 

9.62 

.88 

37-3  0.6 

19.6 

9-55 

.18 

59.6  0.6 

X.59    .19 

6x.6  3.« 

37-21 

.64 

57.4  «-4 

42.41 

.19 

25.3  8.0 

9.87 

.23 

38.2  I.O 

Mar. 

1.6 

9.71 

•13 

59-1  O.S 

1.76    .14 

63.8  3.1 

37.76 

.45 

60.X3.8 

42.58 

.X4 

27.2  z.8 

X0.07 

.17 

39.4  x-4 

XI.5 

9.82 

.09 

59.0  0.0 

1.88   .10 

65.8  X.9 

38.10 

.24 

63.0  3.0 

42.70 

•xo 

28.9  1.6 

X0.2X 

.11 

4X.0  1.7 

21.5 

9.89 

.05 

59-1  o-« 

X.95   .06 

67.6  1.7 

38.24 

.04 

66.0  3.1 

42.79 

.07 

30.4  x.4 

XO.30 

.06 

42.9  3.0 

31-5 

9.92 

.01 

59.4  «-4 

2.00     .03 

69.x  X.4 

38.18 

.x6 

69.  X  3.0 

42.83 

.03 

3X.6  I.X 

XO.33 

.ox 

45.0  3.1 

Apr. 

10.5 

9.92 

.02 

60.00.6 

2.00   .ox 

70.4  I.X 

37-93 

.34 

72.2  8.9 

42.84 

.00 

32.6  0.9 

XO.3X 

.04 

47.x  3.8 

20.4 

9.88 

.04 

60.60.7 

1.98   .04 

71.4  0.9 

37-50 

.51 

75-0  2.7 

42.83 

.03 

33-4  0-6 

XO.25 

.08 

49-3  a-i 

30.4 

983 

.06 

61.4  0.8 

1.93    -06 

72.2  0.7 

36.92 

.65 

77-5  a-3 

42.79 

.05 

33.9  0.4 

xo.x6 

.IZ 

51.3  a-o 

May 

10.4 

9.76 

.08 

62.3  0.8 

X.86   .08 

72.8  0.4 

36.2  X 

•rt 

79.6  1.9 

42.72 

.07 

34-30.3 

X0.04 

.13 

53-2  1.8 

20.4 

9.67 

.09 

63.1  0.8 

X.77   -09 

73-1  o-« 

35-40 

.85 

81.3  Z.4 

42.65 

.08 

34-4  o-o 

9.89 

.15 

54-9  1-5 

30.3 

9.57 

•  10 

63.9  0.8 

X.67  .10 

73-a  o-» 

34-51 

.91 

82.5  0.9 

42.55 

.10 

34-3  0.8 

9-73 

.17 

56.3  1.2 

June 

9-3 

9.46 

.zx 

64.7  0.7 

1.56     .XX 

73.0  0.3 

33-59 

.94 

83.x  0.4 

42.45 

.10 

34-0  0.4 

9-55 

.18 

57-3  0.9 

19.3 

9.36 

.11 

65.4  0.7 

X.45     .XX 

72.6  0.5 

32.64 

.95 

83.2  0.8 

42.35 

.IX 

33-6  0.5 

9-38 

.18 

58.0  0.5 

29.2 

9-25 

.11 

66.00.6 

1.33   -w 

72.0  0.7 

31.70 

•98 

82.8  0.7 

42,24 

.zz 

32.9  0.7 

9.20 

.18 

58.3  0.1 

Jnly 

9.2 

9-15 

.10 

66.6  0.5 

X.22     .Z3 

71.20.9 

30.80 

.88 

81.7  x.a 

42.X2 

.IZ 

32.2  0.8 

9.03 

'V7 

58.30.3 

19.2 

9.05 

.09 

67.00.3 

X.IO     .XZ 

70.2  X.I 

29.96 

.81 

80.2  x.8 

42.02 

.xo 

31.30.9 

8.86 

.16 

57.8  0.6 

29.2 

8.96 

.08 

67.2  0.3 

1. 00    .zo 

69.1  1.3 

29.18 

.73 

78.2  3.2 

41-91 

.09 

30.3  x.o 

8.7X 

.14 

570  1.0 

Aug. 

8.1 

8.89 

.07 

67.30.0 

0.90  .08 

67.8  X.3 

28.50 

.63 

75.8  2.6 

4X.82 

.08 

29.2  I.I 

8.58 

.13 

55.8  1.3 

18.1 

8.82 

.05 

67.3  0.3 

0.83  .06 

66.6  1.3 

27.92 

.53 

72.9  3.0 

41-75 

.06 

28.x  Z.I 

8.47 

.09 

54-3  1.7 

28.1 

8.79 

.03 

67.0  0.4 

0.77  .04 

65.3  1-3 

27.47 

•39 

69.8  3.3 

41.69 

.04 

27.x  1.0 

8.39 

.06 

52.5  2.0 

Sept. 

7-1 

8.77 

.00 

66.6  0.6 

0.75    .ox 

64.0  z.3 

27.15 

.25 

66.4  3.5 

41.67 

.oz 

26.x  0.9 

8.34 

.03 

50.4  a.3 

17.0 

8.79 

.03 

65.9  0.8 

0.76  .03 

62.8  z.x 

26.97 

•10 

62.7  3.7 

4X.67 

.02 

25.2  0.8 

8.33 

.01 

48.0  8.5 

27.0 

8.84 

.07 

65.0  z.o 

0.80   .07 

61.9  0.9 

26.94 

.06 

59.0  3.8 

41.71 

.06 

24.5  0.6 

8.36 

.05 

45-3  2.7 

Oct. 

7.0 

8.92 

.zz 

63.9  Z.3 

a9o  .XX 

61.  Z  0.6 

27.08 

.38 

55.2  3.8 

41-79 

.xo 

24.x  0.3 

8.44 

.10 

42.5  2.9 

16.9 

9.05 

.15 

62.5  Z.5 

1.03    .z6 

60.7  0.3 

27.38 

.38 

51.4  3.7 

41.92 

•15 

23.9  0.0 

8.56 

.IS 

39.6  3.0 

26.9 

9.22 

.19 

60.9  X.7 

X.2I     .3Z 

60.6  0.x 

27.84 

.54 

47-7  3.5 

42.09 

.19 

24.0  0.3 

8.74 

.30 

36.6  3.0 

.Nov. 

5-9 

9.43 

•23 

59.1  1.9 

X.44   .35 

60.8  0.4 

28.46 

.70 

44-3  3.3 

42.30 

.23 

24.5  0.6 

8.96 

.25 

33.5  3.0 

15.9 

9.68 

.86 

57-1  a-o 

X.70  .38 

61.4  0.8 

29.23 

.84 

41.2  3.0 

42.56 

.27 

25.4 1.0 

9-24 

.30 

30.6  3.9 

25.8 

9.96 

.39 

55.0  3.Z 

2.00  .31 

62.5  1.3 

30.14 

.96 

38.4  2.5 

42.84 

.30 

26.5 1.3 

9.56 

.34 

27.7  a.7 

Dec. 

5.8 

10.26 

.31 

52.8  3.3 

2-33    -33 

63.9  1-5 

31.16  X.06 

36.x  2.0 

43.16 

•32 

28.0  1.6 

9-9X 

.37 

25.x  8.4 

15.8 

10.59 

•33 

50.6  3.3 

2.67    .35 

65.6  X.8 

32.26 

X.I3 

34-3  1.4 

43.50 

.34 

29.8  1.9 

10.29 

.39 

22.8  3.1 

25.8 

10.92 

.33 

48.5  2.Z 

3.02    .34 

67.6  3.1 

33.42 

z.x6 

33.2  0.8 

43.84 

•34 

31.9  2.1 

10.69 

.40 

20.9  Z.7 

1 

35-7 

1X.25 

■32 

46.5  x-9 

3.36    .34 

69.8  3.3 

34-58 

X.16 

32.7  0.2 

44-17 

.32 

34.0  8.2 

XX.09 

.39 

X9.4  z.8 

360 
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APPARENT  PLACES  FOR  tHE  UPPER  TRAKSIT  AT  WASHINGTON. 

p  Chamaeleontis. 

6(B)UrBaeMmori8. 

vVirginls. 

a»Grucis. 

<J«Corvi           1 

Mean 

Solar 
Date. 

I 

IttKht 
Aacenaion. 

Deettna- 

Right 
Aacenaion. 

necllna- 
don 

Kght 
AacensioiL 

DecUtia. 
tion 
Smuh, 

Right 
Aaoenafon. 

DMiUna- 

don 

Right 
AacenaioiL 

Declina- 
tion 

h 

m 

e        t 

b 

m 

•       r 

li    tn 

•     * 

h 

m 

• 

h 

m 

•      f 

12  Id 

-7845 

1213 

+8814 

12  14 

-06 

12  21 

«-62  32 

12 

24 

-IS  57 

Jan. 

0.7 

a 
31.XI 

I.S4 

12.3  x^5 

a 
83.2 

>« 

48.0  0.3 

a 
48.€x   .33 

48.1  8.1 

a 
3.62 

.60 

30.9  x.7 

a 
42.58 

.34 

33.8    «.« 

10.7 

32.33 

K.t8 

14.0  8.0 

90.4 

7.1 

48.10.4 

48.94   .32 

50.2  8.0 

4.20 

.57 

32.8  a.2 

42.91 

.13 

36.08.8 

20.7 

33.47 

1.09 

16.3  a.5 

97-3 

6.7 

48.8  X.0 

49.24    .89 

52.2  X.9 

4.76 

.53 

35-2  2.6 

43.23 

.30 

38.2  8.8 

30.7 

34-49 

.ps 

X9.1  3.0 

103.7 

6.0 

50.x  X.6 

49.52    .86 

53.9  1.7 

5.26 

•47 

38.0  3.0 

43.52 

.27 

40.52.8 

Fdb. 

9.6 

35-38 

.8z 

22.3  3.3 

109.3 

5.« 

52.0  a.x 

49.77    .«3 

55.5  W 

5-69 

•40 

41-1  3.« 

43.78 

.24 

^2.6  8.x 

X9.6 

36.11 

.65 

25.7  3.« 

1x3.9 

4.x 

54-3  ».5 

49.97    .X9 

56.8  X.X 

6.06 

•83 

44-5  3-4 

44-00 

.to 

44.6  1.9 

Mar. 

Z.6 

36.67 

•49 

29.4  3^7 

"7-4 

8.9 

57.0  a.9 

50.14    .15 

57-8  0.9 

6.36 

.86 

48.0  3.5 

44.18 

.»6 

46.5  X.7 

XX.5 

37-06 

•sa 

33.2  3-8 

X19.6 

1.5 

60kX3.t 

50.27    .10 

58.5  0.6 

6.58 

.x8 

51.5  3.5 

44-32 

.13 

48.1  x.5 

ax.5 

37.«9 

.15 

37.0  S^B 

120.4 

ObS 

63.2  3-2 

50.35    .07 

59.0  0.3 

6.72 

•IX 

55.0  3.5 

44.42 

.08 

49.5  ».3 

31.5 

37.34 

•03 

40.8  3.7 

X19.9 

z.a 

66.4  3.x 

50.40    .03 

59.2  O.X 

6.80 

.04 

58.4  3-3 

44.48 

.04 

50.7  1.I 

Apr. 

X0.5 

37-23 

•»9 

44-4  3.6 

1 18. 1 

a.5 

69.48.9 

50.41    .00 

59.2  O.X 

6.80 

•03 

61.6  3.x 

44.50 

.01 

51.6  n.8 

20.4 

36.96 

-34 

47-9  3.3 

115.0 

3.6 

72.2  2.7 

50.40    .03 

59.0  0.3 

6.74 

.09 

64.6  a.9 

44.50 

.02 

52.4  0.6 

30.4 

36.55 

.48 

51.0  3.0 

iro.9 

4-7 

74-8  8.3 

50.36    .05 

58.6  0.4 

6.62 

.14 

67.4  a.6 

44-47 

.04 

52.9  0.4 

May 

X0.4 

36.01 

.60 

53-8  a.6 

105.7 

5.3 

76.8  X.9 

50.30    .07 

58.2  0.5 

6.45 

•X9 

69.7  a.2 

44.42 

.06 

53.2  at 

20.4 

35-35 

.71 

56.3  a.a 

99.9 

6.a 

78.5  1.4 

50.23    .08 

57.6  0.6 

6.24 

.24 

71.7  X.8 

44.36 

^ 

53.2  0.0 

30.3 

34.60 

.80 

58,2  1.7 

93-4 

6.7 

79.6  0.8 

50.14    .09 

57.0  0.6 

5.98 

•«7 

73-3  1-4 

44.27 

.09 

53.2  o.a 

Jane 

9.3 

33-76 

.86 

59-7  i-« 

86.6 

6.9 

80.1  0.8 

50.05    .xo 

56.4  0.7 

5.69 

•30 

74.4  0.9 

44.18 

.10 

52.9  0.4 

193 

32.87 

.91 

60.7  0.7 

79-6 

7-0 

80.0  0.3 

49.95  •" 

55-7  0-7 

5-38 

.32 

75.1  0.4 

4407 

.XX 

52.5  0.5 

29.2 

31-94 

.94 

6x.x  0.x 

72.7 

6.9 

79-4  0-9 

49.84     .10 

55-0  0.7 

5.05 

•33 

75-2  O.X 

43.96 

•XX 

51.9  0.6 

July 

9.2 

31.00 

•93 

60.90.4 

65.9 

6.6 

78.3  x.4 

49.74    .xo 

54-4  0-6 

4.71 

•34 

74.9  0.6 

43.85 

.IX 

51.20.8 

X9.2 

30.09 

.90 

60.2  2.0 

59^5 

6.3 

76.6  x.9 

49.64    .xo 

53.8  0.6 

4-38 

•83 

74.0  X.I 

43.74 

.XX 

50.4  0.9 

29.2 

29.22 

•83 

59.0  X.5 

53.6 

5.6 

74-4  a.4 

49.55  .09 

53-2  0.5 

4.06 

^x 

72.8  x.5 

43.64 

•xo 

49.4  0.9 

Aug. 

8.1 

28.43 

.73 

57-3  1.9 

48.4 

4.9 

71.8  2.8 

49.46  .08 

52.7  0.4 

3.77 

•27 

71.I  x.9 

43.54 

.09 

48.5  x.t> 

z8.x 

27.75 

.61 

55- X  «.3 

43-9 

4.1 

68.8  3.x 

49.39    .06 

52.3  0.3 

3.51 

.23 

69.0  8.2 

43.45 

*n 

47.5  X.O 

28.1 

27.21 

.46 

52.6  a.7 

40.3 

3.2 

65.5  3.4 

49.34    .04 

52.x  0.2 

3.31 

•X7 

66.6  2.5 

43.39 

.05 

46.5  0.9 

Sept. 

7-x 

26.83 

•09 

49.8  1.9 

37.6 

s.a 

62.0  3.6 

49.31    -ox 

52.0  0.0 

3.17 

.xo 

64.0  2.6 

43-35 

.02 

45.60.8 

17.0 

26.64 

.09 

46.8  3.x 

35.8 

x.a 

58.3  3-8 

49- 32    .02 

52.1  0.2 

3.10 

.03 

6X.3  2.7 

43.34 

.ox 

44.8  0.7 

27.0 

26.64 

.11 

43.7  3.1 

351 

0.2 

54-5  3.8 

49-35    -05 

52.4  0.4 

3.12 

.06 

58.6'3.7 

43.37 

.05 

44.2  0.5 

Oct. 

7.0 

26.86 

•sa 

40.7  a.9 

35-5 

0.9 

50.6  3.8 

49.42    .09 

53.0  0.7 

3.22 

.15 

55.9  2.6 

43-43 

-09 

43.8  0.3 

X6.9 

27.28 

•53 

37.8  1.7 

36.9 

a.o 

46.9  3.7 

49.54   •X4 

53-8  x.0 

3-42 

•24 

53-4  a.3 

43.54 

.13 

43.6  0.0 

26.9 

27.91 

.73 

35-3  M 

39.4 

3-0 

43-2  3.5 

49.70   .18 

54.9  1.2 

S-70 

•33 

51.3  2.0 

43.70 

.x8 

43.8  0.3 

Nov. 

5.9 

28.73 

.90 

33.x  1.9 

42.9 

4.0 

39-8  3.2 

4990   .22 

56.2  x.5 

4-07 

•41 

49-5  ».5 

43.90 

.22 

44.30.7 

X5.9 

29.71 

r.05 

31.4  X.4 

47.4 

4.9 

36.8  3.9 

50.13   .26 

57-8  X.7 

4-52 

.48 

48.3  1.0 

44.14 

.86 

45.1  X.O 

25.8 

30.83 

1. 16 

30.2  0.9 

52.8 

5.8 

34X  2.4 

50.41    .89 

59-6  1.9 

5.03 

.54 

47.50.4 

44.42 

.29 

46.3 1.3 

Dec. 

5.8 

32.04 

ua4 

29.7  0.2 

58.9 

6.4 

31.9  x.9 

50.71  .31 

6 x.6  8.0 

5.60 

.58 

47-4  o-a 

44.73 

•32 

47.8  X.« 

X5.8 

33.30 

i.aS 

29.8  0.4 

65.5 

6.9 

30.3  1-3 

51.03  -32 

63.7  8,1 

6.19 

.60 

47.8  0.7 

45-06 

.33 

49-5  x.9 

25.8 

34-59 

i.a7 

30.6  X.l 

72.6 

7.2 

29-3  0-7 

51-36  .33 

65.9  t.t 

6.79 

.60 

48.9  X.3 

45.40 

.34 

51.5  2.x 

35-7 

35.84 

r.az 

31.9  17 

79.8 

7.2 

29.0  0.0 

51. 68   .32 

68.0  8.X 

7-39 

.58 

30.5  x.9 

45.74 

•33 

53.6  8.8 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

P  Can.  Ven. 

pConi. 

cDraconia. 

y  Virginis 

(mean). 

■    1 

31  Com.  Berenices.  | 

Mean 
Solar 

Riffht 
Ascension. 

Declina- 
tion 
North, 

Right 
Ascension. 

Declina. 

don 

Stmth, 

Right 
Ascension. 

Declina- 
tion 
North, 

Right 
Ascension. 

Declina- 
tion 
South. 

Right 
Ascension. 

Declina- 
tion 
North, 

h    m 

0       t 

h   m 

0      t 

h   m 

e        f 

h    m 

0     » 

h 

m 

e         » 

1229 

+4153 

1229 

-2250 

12  29 

+7019 

1236 

-    054 

12 

46 

+28  4 

Jan. 

0-7 

s 
0.74    .S9 

41.7  1.6 

s 
9- 17   -36 

37.5  a.1 

s 
13.72    -75 

55.7  1.0 

s 
36.72    .83 

XI. X  3.Z 

8 
50.59 

.86 

48.2  3.0  1 

10.7 

I.X3    -39 

40.3  i-i 

9-52    -34 

39.7  a.3 

14-47   .74 

55.0  0.3 

37.04    .3a 

13.2  8.0 

50.94 

.35 

46.4  Z.6 

20.7 

I.51    .37 

39-5  0.5 

9.85   .3a 

42.x  3.4 

15.20   .71 

55.0  0.3 

37.35    .30 

15.2  x.9 

51.28 

.33 

45.0  z.z 

30.7 

1.86   .34 

39.2  0.0 

10.  x6  .99 

44.4  8.4 

X5.87    .6s 

55.7  Z.0 

37.64    .«7 

17.0  Z.7 

5I.6X 

.31 

44.1 0.7 

Feb. 

9.6 

2.18    .99 

39.5  0.5 

10.42    415 

46.8  8.3 

16.48    .57 

57.0  Z.6 

37.90    .«4 

18.5  Z.4 

51.90 

'97 

43.7  o.a 

19. 6 

2.45    ^ 

40.2  Z.O 

10.66     .81 

49.0  8.3 

16.99   .47 

58.8  2.Z 

38.12     .80 

19.8  Z.2 

52.15 

.13 

43.7  0.3 

Mar. 

1.6 

2.67    .19 

41.4  1.4 

10.84     .17 

51.2  3.x 

17.40   .35 

61.  I  2.5 

38.30    .z6 

20.9  0.9 

52.36 

.Z9 

44.2  0.6  1 

11.6 

2.83    .13 

43.0  1.8 

10.99     -n 

53.2  1.9 

17.69    .33 

63.7  2.8 

38.45    .«3 

21.60.6 

52.53 

.»4 

45.0  z.0 

ai.5 

2.94    .08 

45.0  3.0 

ix.xo   .09 

55.0  1.7 

17.86     .XI 

66.6  3.0 

38.56    .09 

22.2  0.4 

52.65 

.zo 

46.2  z.3 

31.5 

2.99    -03 

47.1  a-a 

ii.x6   .OS 

56.6  1,5 

17.90    .ox 

69.6  3.0 

38.62    .OS 

22.4  0.Z 

52.73 

.06 

47.6  Z.S 

Apr. 

10.5 

2.99   .oa 

49.3  a.a 

11.20   .02 

57.9  i.a 

17.83    .13 

72.6  3.0 

38.66    .02 

22.4  O.Z 

52.76 

.03 

49.3  1.7 

20.4 

2.95   .06 

51.6  2.2 

11.20  .ox 

59.0  x.o 

17.65    .83 

75.6  2.8 

38.67    .01 

22.2  0.2 

52.76 

U>2 

51.0  z.8 

30.4 

2.87   ,10 

53-8  a.i 

II.  18   .04 

59.9  0.8 

17.37    "Sa 

78.2  3.5 

38.65    .03 

.21.90.4 

52.73 

.05 

52.8  z.7 

May 

10.4 

2.76     .IS 

55.8  1.9 

11.X3   .06 

60.5  as 

17.01    .39 

80.6  2.3 

38.61    .OS 

21.5  0.5 

52.67 

.07 

54.5  ».7 

20.4 

2.62    .14 

57.6  1.7 

1X.06   .08 

60.9  0.3 

16.58   .45 

82.6  Z.8 

38.55    .07 

20.9  0.6 

52.58 

.09 

56.1  z.6 

30.3 

2.46    .x6 

59.2  1.4 

XO.97   .09 

6x.l  O.X 

16.11    .50 

84.2  Z.3 

38.48    .08 

20.3  0.6 

52.48 

.ZI 

57.6  1.4 

June 

9-3 

2.29    .18 

60.4  Z.0 

10.87   •" 

61.0  a2 

15-59   .53 

85.2  0.8 

38.39    .09 

19.7  0.7 

52.36 

.Z2 

58.8  z.z 

19-3 

2. 1 1    .z8 

61.30.7 

10.76   .11 

60.80.4 

15.06   .54 

85.7  0.3 

38.30    .zo 

19.0  0.7 

52.24 

.13 

59.9  a9  \ 

29-3 

1.93      18 

61.8  0.3 

10.65   .It 

60.3  0.6 

14.52   .54 

85.7  0.3 

38.19    .ZI 

18.3  0.7 

52.10 

.14 

60.60.6 

July 

9.2 

X.74    ^8 

61.9  0.1 

10.53  .12 

59.6  0.8 

13.99   .5a 

85.2  0.8 

38.08    .zz 

17.6  0.6 

51.96 

.14 

61.1  0.3 

19. 2 

X.56    .17 

61.6  0.5 

IO.4X     .12 

58.7  X.o 

13.48   .49 

84.1  1.3 

37.98    .zz 

17.0  0.6 

51.82 

.14 

61.3  0.0  ' 

29.2 

X.40    .z6 

60.9  0.9 

10.29     .11 

57.7  I.' 

13.00    .4S 

82.6  Z.8 

37-87    .10 

16.4  O.S 

51.69 

.13 

61.1  0.3 

Aug. 

8.1 

X.24    .14 

59.8  1.2 

10.18     .10 

56.6  X.2 

12.57    .41 

80.6  2.2 

37.77  .09 

15.9  0.5 

51.56 

.12 

60.7  0.6 

x8.i 

X.IX     .IS 

58.4  1.6 

10.09     .08 

55-4  I.a 

12.19    .35 

78.2  2.6 

37.68  .08 

15-5  0.3 

51.45 

.10 

59,9  0.9 

28.1 

I.OX    .09 

56.6  1.9 

X0.02    .06 

54.1  x.2 

11.88   .28 

75.4  3.0 

37.61  .06 

X5.2  0.2 

51.35 

.08 

58.8  z.2 

Sept. 

7-1 

0.93    .06 

54-5  a-a 

9.97    -OB 

52.9  1.2 

IX.64   .20 

72.2  3.3 

37.56  .03 

1 5. 1  0.0 

51.28 

.06 

57.5 1.5 

X7.0 

0.89     .03 

52.2  8.5 

9.95    .00 

51.7  x.x 

11.48    .xz 

68.8  3.5 

37.54    .00 

X5.2  0.2 

51.24 

.03 

55.8  z.8  , 

27.0 

0.89     .02 

49.5  ^'7 

9.97    .04 

50.7  0.9 

11.42    .02 

65.2  3.7 

37-56  .03 

15.4  0.4 

51.23 

.oz 

53.9  2.0  1 

Oct. 

7.0 

0.94     .07 

46.7  2.9 

XO.O4    .09 

49.9  0.7 

IX.45    .08 

61.5  3.7 

37.61  .07 

X5.9  0.6 

51.26 

•OS 

51.8  2.3  j 

17.0 

X.O4     .12 

43.7  3.0 

10.15    'ZS 

49.3  0.4 

11.59   .19 

57.8  3.7 

37.70    .la 

16.7  0.9 

51.34 

.zo 

49.4  a.S  ! 

26.9 

X.X9  .z8 

40.6  3.1 

IO.3X    •z8 

49.1  0.1 

ii.«3   .29 

54.1  3.7 

37.84    .16 

17.7  ».a 

51.46 

.15 

46.8  2.6  1 

Nov. 

5.9 

1.39    .83 

37.5  3.1 

10.5X   .a3 

49.2  0.3 

12.17   .40 

50.5  3.5 

38.02    .20 

19.0  z.4 

51.63 

.19 

44.1  ^'7 

X5.9 

X.65    .28 

34-5  3.0 

10.76   .27 

49.6  0.6 

12.62   .30 

47-1  3.a 

38.24    .24 

20.5  z.6 

51.85 

.34 

41.4  8.8 

25.8 

X.95    oa 

31.5  «.8 

IX.05   .30 

50.5  x.o 

13.16   .58 

44.1  a.9 

38.50    .28 

22.2  Z.8 

52.  IX 

.28 

38.6  2.7 

Dec. 

5.8 

2.29   .36 

28.8  t.6 

11.37    -33 

51.7  X.4 

13.78   '65 

41-4  a.5 

38.79    .30 

24.2  3.0 

52.40 

.31 

36.0  3.6 

i5«8 

2.66   .38 

26.3  8.3 

XI.7I    -34 

53.2  X.7 

14.47    .71 

39.2  Z.9 

39.11    .32 

26.2  8. 1 

52.73 

.34 

33-4  a.4 

25.8 

3-05   .39 

24.3  X.8 

T2.06    .35 

55-1  a.o 

15.20    .74 

37.6  z.3 

39.43    .33 

28.32.x 

53.07 

.35 

31-1  a.z 

35.7 

3'45    '40 

22.6  1.4 

12.4X    .35 

57.1  «.2 

15-94   .75 

36.6  0.7 

39-76    .33 

30.4  3.1 

53.43 

.36 

29.2  z.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON.                           ! 

32«Camclop.  (H.) 

a  Can.  Ven. 

dMuscae. 

t  Virgiais. 

<?Virginis.          j 

Mean 
Solar 
Date. 

1 

Right 
Ascenaion. 

DecUna- 

tion 
North, 

Right 
AacenaiozL 

DecUna- 

tion 
N<trth. 

Right 
Aacenaion. 

Declizia- 
tion 
South. 

Right 
Aacenaion. 

Declina- 
tion 

North, 

Right 
Aacenaion. 

Declina- 
tion 
Stmth. 

b    m 

e         ' 

b    m 

• 

b    m 

e        # 

b    zn 

0 

b 

m 

0      ' 

1248 

+8356 

12  51 

+3850 

1255 

-71      0 

"57 

+  11  29 

13 

4 

-50 

Jan. 

0.8 

8 
21.46  2.14 

56.6  0.8 

8 
21.84     .38 

70.0  z.9 

8 
24.77     ^ 

21.8  z.z 

8 

12.86  .33 

36.0  3.0 

8 
47.24 

•33 

24.38.1 

10.7 

23.60  a.14 

56.0  0.2 

22.23     .38 

68.4  Z.4 

25.59    .8z 

23.1  z.6 

13.19    -33 

34.0  z.9 

47.57 

.33 

26.4  a.o 

20.7 

25.72  2.08       56.2  0.4 

22.60     .36 

67.3  0.8 

26.38    .77 

25.0  2.Z 

13.51    -31 

32.2  z.6 

47.89 

-3X 

28.4  z.9 

30.7 

27.74  1.94  j    56.9  I-I 

22.96     .34 

66.70.3 

27.12    .7z 

27.3  «.5 

13.81    .29 

30.8  z.3 

48.19 

.29 

30.3  1.8 

Feb. 

9.7 

29.58   1.73 

58.3  1.7 

23.28     .30 

66.60.2 

27.79    .63 

30.0  2.9 

14.09    .36 

29.6  Z.O 

48.47 

.26 

32.0  z.6 

19.6 

31.18  1.46 

60.3  2.2 

23.56    .26 

67.1  0.7 

28.38    .54 

33.1 3.2 

14-33    -a* 

28.9  0.6 

48.72 

•43 

33-5  1.4 

Mar. 

1.6 

32.47  '-'3 

62.7  2.6 

23.80     .2Z 

68.0  Z.2 

28.88    .45 

36.4  3.4 

14.54    .X9 

28.4  o.a 

48.93 

.19 

34.7  X.I 

IX.6 

33.42    .77 

65.5  «-9 

23.98    .z6 

69.4  Z.5 

29.28    .35 

39.9  3.5 

14.70    .Z5 

28.4  O.Z 

49.10 

.X5 

35.7  0.8 

21.5 

34-00   .38 

68.5  3.x 

24.  IX    .zz 

71. 1  z.8 

29.58    .as 

43-4  3.6 

14.83    .zz 

28.6  0.4 

49.24 

•  Z2 

36.4  0.6 

31.5 

34.18   .01 

71.7  3.2 

24.19  .06 

73.1  2.Z 

29.78    .Z5 

47.0  3.5 

14.92    .07 

29.1  0.6 

49.34 

.08 

36.9  0.4 

Apr. 

10.5 

33.98   .39 

74-8  3.x 

24.23    .oz 

75.3  «.a 

29.88    .05 

50.5  3.4 

14.97    .04 

29.9  0.8 

49.40 

.05 

37-1  0.1 

20.5 

33.41    -75 

77-9  3.9 

24.22  .03 

77.5  2.a 

29.89    .04 

53.9  3.2 

15.00    .oz 

30.8  Z.O 

49.44 

.02 

37.2  0.0 

30.4 

32.501.07     80.7  2.6 1 

24.18  .06 

79-7  «.« 

29.80    .Z3 

57.0  3.0 

14.99  .02 

31.8  Z.I 

49-45 

.00 

37.0  0.2 

May 

10.4 

31.28  1.36 

83.2  2.3 

24.09  .09 

81.8  2.0 

29.64     .2Z 

59.9  a.7 

14.96  .04 

32.9  x.z 

49.44 

.03 

36.7  o«3 

20.4 

29.81  1.58 

85.2  Z.8 

23.98    .X2     83.7  x.8| 

29.38  .29 

62.4  2.4 

14.90  .06 

34.0  X.Z 

49.40 

.05 

36.3  0.4 

30.4 

28.14  i-T*    86.8  1.3 

23.85    .Z4 

85.4  Z.6 

29.06  .35 

64.6  X.9 

14.83  .08 

35.1 1.0 

49.34 

.06 

35-8  0.5 

June 

9.3 

26.31  1.89    87.9  0.8 

23.70    .16 

86.8  z.2 

28.68    .4X 

66.3  X.5 

14.74    -09 

36.1  Z.O 

49.27 

.08 

35.3  0.6 

19.3 

24.38  X.96    88.4  0.2 

23-54    •X7 

87.9  0.9 

28.24    .46 

67.5  X.0 

14.65    .zo 

37.0  0.9 

49.18 

.09 

34-7  o-« 

29.3 

22.41  X.98 

88.4  0.3 

23.37    •X7 

88.6  0.6 

27.76    .49 

68.3  0.5 

14.54    .XX 

37-8  0.7 

49.08 

.ZO 

340  0.7 

July 

9.2 

20.44  1.95 

87.8  0.9 

23.20    .Z7 

89.0  0.2 

27.26    .5z 

68.5  0.0 

14.43     .Z2 

38.4  0.6 

48.98 

.ZZ 

33-4  0-7 

19.2 

18.52  1.86 

86.7  X.4 

23.02    .Z7 

89.0  0.2 

26.74    .5Z 

68.20.6 

14.31     .Z2 

39.0  0.4 

48.87 

.zz 

32.7  0.6 

29.2 

16.70  1.76 

85.0  Z.9 

22.85    .z6 

88.6  0.6 

26.23    .50 

67.4  z.z 

14.19    .ZI 

39.3  0.2 

48.75 

.zz 

32.1  0.6 

Aug. 

8.2 

15.01  1.61 

82.9  2.3 

22.69    -xs 

87.8  I.O 

25.74    .47 

66.1  z.5 

14.08    .ZZ 

39.4  0.0 

48.64 

.zz 

31.5  0.6 

iS.x 

13.50  1.42 

80.4  2.7 

22.55    .X3 

86.6  Z.3 

25.30    .42 

64.4  2.0 

13.98  .09 

39.4  0.2 

48.54 

.ZO 

30.9  0.5 

28.1 

12.19  1*19 

77-4  3.x 

22.43    .zz 

85.1  X.7 

24.91    .34 

62.2  2.3 

13.89  .08 

39.1  0.4 

48.45 

.08 

30.5  0.4 

Sept. 

7-1 

II. 12    .94 

74-1  3.4 

22.33    .08 

83.2  2.0 

24.61    .25 

59.7  a-6 

13.82   .06 

38.6  0.6 

48.38 

.06 

30.2  0.2 

17.1 

10.31    .67 

70.6  3.6 

22.27    .04 

81. 1  2.3 

24.40    .Z5 

57.0  2.8 

13.78  .03 

37.9  0.9 

48.34 

.03 

30.0  0.1 

27.0 

9-79   .37 

66.9  3.8 

22.25    .00 

78.7  2.6 

24.31    .03 

54.1  2.9 

13.77    -ox 

36.9  z.z 

48.32 

.oz 

30.0  O.Z 

Oct. 

7.0 

9.57    .06 

63.1  3.8 

22.26    .04 

76.0  2.8 

24.34    .xo 

51.2  2.9 

13.80  .05 

35.7  x.4 

48.35 

.04 

30.2  0.3 

17.0 

9.66   .26 

59.3  3.8 

22.33    .09 

73.1  2.9 

24.50    .23 

48.4  2.7 

13.87  .09 

34.2  X.6 

48.41 

.09 

30.7  0.6 

26.9 

10.08    .58 

55-5  3.7 

22.45    .X5 

70.1  3.0 

24.79    .35 

45.8  2.5 

13-98    .X3 

32.5  X.8 

48.52 

.13 

31.4  0-9 

Nov. 

5.9 

10.83    .91 

51-8  3.5 

22.62    .20 

67.0  3.1 

25.21    .48 

43-4  2.x 

14.14    .18 

30.6  2.0 

48.68 

.z8 

32.4  I.I 

15.9 

11.89  Z.22 

48.4  3.2 

22.85    .25 

63.9  3.1 

25.74    -59 

41-5  x.7 

14.34    .22 

28.5  2.2 

48.88 

.22 

33.7  x.4 

25-9 

13-25  I-50 

45.4  2.9 

23.12  .29 

60.9  2.9 

26.38    .68 

40.1  Z.I 

14.58    .26 

26.2  2.3 

49.12 

.26 

35.2  x.6 

Dec. 

5.8 

14.88 1.74 

42.7  a.4 

23.44    '33 

58.0  2.7 

27.11    .75 

39.3  0.6 

14.86  .29 

24.0  2.3 

49.40 

.29 

36.9  z.8 

15.8 

16.72  1.94 

40.6  z.9 

23.78    .36 

55.4  a-4 

27.89    .80 

39.0  0.0 

15-16    .3X 

21.6  2.3 

49-71 

•3x 

38.8  2.0 

25.8 

18.74  2.08 

39-0  1.3 

24.16    .38 

53.1  2.Z 

28.70    .82 

39.30.6 

15-48    .33 

19.4  2.2 

50.03 

.33 

40.8  2.0 

35.8 

20.85  2.15 

38.1  0.7  j  24.54    .39 

51.2  z.8 

29.53    .82 

40.3  3.1  j  15.81    .33 

17.3  2.0 1  50.36 

.33 

42.8  2.Z 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

20  Can.  Ven. 

a  Virginis. 
{Spica,) 

K  Octantis. 

C  Virginis. 

B.A.C. 

4536. 

1 

; 

I 

Right      1 
Ascension. 

Declina- 
tion 
North. 

Right      1  Declina- 
Aacenaioa  1       tion 
1     South, 

Right 
AacensioiL 

DecUna- 
tion 
South. 

Right 
Ascension. 

Declina- 
tion 
South. 

Right 
Ascension. 

Declina- 
tion 
North. 

h 

m 

0 

h 

ml         •      '1 

h    m 

0       » 

h 

m 

e        » 

h 

m 

0      » 

13  13 

+41    5 

1319 

-1038 

1324 

-8516 

1329 

-05 

1330 

+3741 

Jan. 

0.8 

8 
417 

•39 

36.4  a.o 

a 
56.32 

•34 

25.2  a.o 

s 
43.57  «.99 

10.6  0.3 

s 
36.59 

.33 

II.73.X 

s 
20.42 

.37 

22.x  3.3 

I0.8 

4.56 

.39 

34-7  ^-5 

56.66 

.33 

27.2  a.o 

46.56  a.99 

XI.2  0.8 

36.92 

.33 

13.8  3.0 

20.79 

.38 

20.x  X.7 

20.7 

4-95 

.38 

33-4  »-o 

56.99 

•3a 

29.2  a.o 

49.52  a.90 

12.3  1.4 

37-25 

.32 

15.7  X.8 

2I.X7 

.37 

x8.6  x.8 

30.7 

5.32 

.36 

32.7  0-4 

57.30 

.30 

31.2  1.9 

52.34  «.74 

14.0  2.0 

37.56 

.30 

17.4 1.7 

21.53 

.35 

17.7  0.7 

Feb. 

9-7 

5.66 

.3a 

32.6  0.1 

57.59 

^rj 

33.0  1.7 

54.98  a.5a 

i6.a  3.5 

37-85 

.38 

19.0  X.4 

21.87 

.3a 

17.3  0.1 

19.6 

5-97 

.S8 

33.0  0.7 

57.85 

.84 

34^6  1.6 

57.38  a.a5 

18.9  3.9 

38.11 

.as 

20.3  X.I 

22.17 

.29 

17.5  0.4 

Mar. 

1.6 

6.23 

'M 

33.9  "-a 

58.07 

.ax 

36.1  Z.4 

59.47  1.90 

21.9  3.3 

38.34 

.31 

21.2  0.8 

22.44 

.as 

x8.x  0.9 

11.6 

6.44 

.19 

35.3  1.6 

58.26 

.17 

37-4  ».» 

61.23  1.58 

25.2  3.4 

38.53 

.18 

21.9  0.6 

22.66 

.ao 

19.3  1.4 

21.6 

6.60 

.14 

37.0  1.9 

58.42 

.14 

38.4  0.9 

62.63  x.ax 

28.7  3.6 

38.69 

.14 

22.4  0.3 

22.84 

•  15 

20.8  x.7 

31.6 

6.71 

.08 

39-1  aa 

58.53 

•xo 

39.x  0.7 

63.65   .8a 

32.4  3.7 

38.81 

.xo 

22.5  0.0 

22.97 

.XX 

22.7  a.o 

Apr. 

10.5 

6.77 

.04 

41.4  a.3 

58.6a 

.07 

39.7  0.5 

64.27   .43 

36.1  3.7 

38.90 

.07 

22.4  0.3 

23.05 

.06 

24.8  3.3 

20.5 

6.79 

•ox 

43-7a-4 

58.67 

.04 

40.1  0.3 

64.50   .03 

39.8  3.6 

38.96 

.04 

22.1  0.4 

23.09 

.03 

27.1  3.3 

30.5 

6.76 

.05 

46.1  a.3 

58.70 

.01 

40.2  ax 

64.34    -36 

43.3  3-5 

38.99 

.03 

21.7  0.5 

23.09 

.oa 

29.4  a.3 

May 

10.4 

6.70 

.08 

48.4  a.a 

58.70 

.01 

40.3  0.1 

63.79    -74 

46.7  3.3 

38.99 

.01 

2I.X  0.6 

23.06 

.05 

31.73.3 

20.4 

6.60 

.11 

50.5  8.0 

58.67 

-03 

40.1  o.a 

62.88  Z.09 

49.8  3.0 

38.97 

^03 

20.4  0.7 

22.98 

.09 

33-9  a.x 

30.4 

6.47 

•H 

52.4  1.8 

58.63 

.05 

39.90.3 

61.62  X.43 

52.6  3.6 

38.93 

.05 

19.7  0.8 

22.88 

.XX 

35.9  1.9 

June 

9.3 

6.33 

.x6 

54.1  X.5 

58.56 

.07 

39.5  0.4 

60.06  1.71 

55.0  2.3 

38.87 

.07 

19.0  0.8 

22.76 

.13 

37.6  1.6 

19.3 

6.16 

.17 

55.4  x.x 

58.48 

•09 

39.00.5 

58.2a  X.95 

57.0  X.7 

38.79 

.09 

18.2  0.8 

22.62 

.15 

39.0  1.3 

29.3 

5.98 

.18 

56.3  0.7 

58.39 

•xo 

38.5  0.6 

56.17  a.16 

58.4  X.X 

38.70 

.10 

17.4  0.7 

22.46 

.17 

40.1  0.9 

July 

9-3 

5.80 

.19 

56.8  0.3 

58.28 

.XX 

37.9  0.6 

53.96  3.87 

59.4  0.6 

38.59 

.11 

16.7  0.7 

22.29 

.18 

40.8  0.5 

19.2 

5.61 

.19 

56.9  0.x 

58.17 

.xa 

37.2  0.7 

51.65  a. 33 

59.7  O.X 

38.48 

.X2 

16. 1  0.6 

22.  IX 

.18 

4X.2  o.x 

29.2 

5.42 

.19 

56.7  0.5 

58.05 

.12 

36.5  0.7 

49.32  8.3X 

59.5  0.5 

38.36 

.X2 

15.5  0.5 

21.93 

.x8 

41.2  0.3 

Aug. 

8.2 

524 

.18 

56.0  0.9 

57.93 

.xa 

35.8  a7 

47.05  2.2a 

58.8  x.o 

38.24 

.X2 

15.0  0.4 

21.75 

.18 

40.7  0.6 

18.2 

5.07 

.x6 

54-9  1-3 

57.82 

.XX     35.2  0.7 

44.91  2.04 

57.4  x.6 

38.12 

.IX 

14.6  0.3 

21.58 

.17 

39.9  x.o 

28.1 

4.91 

•14 

53.4  X.6 

57.72 

.09     34.5  0.6 

42.99  1.79 

55.6  3.x 

38.02 

.10 

14.4  0.2 

21.42 

.>5 

38.7  x.4 

Sept. 

7-1 

4-79 

.XX 

51.6  a.o 

57.63 

.07     33-9  0.5 

41.36  X.45 

53.3  a.5 

37.93 

.08 

14.3  0.0 

21.28 

.18 

37.1  x.7 

17.1 

4.69 

.08 

49.4  a.3 

57.57 

.04     33.4  0.4 

40.10  X.06 

50.7  a.8 

37.86 

.05 

14.4  0.3 

21.18 

.09 

35.2  3.x 

27.0 

4.63 

.04 

47.0  a.6 

57.55 

.ox  1  33.1  o.a 

39.26    .6x 

47.8  3.0 

37.82 

.02 

14.7  0.4 

2X.IO 

.05 

32.9  a.4 

Oct. 

7.0 

4.62 

.ox 

44-3  a-8 

57.56 

.03 

33.0  0.0 

38.90    .12 

44.6  3.1 

37.82 

.02 

15.2  0.6 

21.08 

.OX 

30.4  3.7 

17.0 

4.66 

.06 

41-3  3.0 

57.61 

.08 

33.1  o.a 

39.03    .39 

41.53.1 

37.86 

.06 

15.9  0.9 

2X.O9 

.04 

27.6  a.9 

27.0 

4-75 

.12 

38.2  3.2 

57-71 

.la 

33.5  0.5 

39.67    .90 

38.4  3.0 

37.94 

.11 

16.9  x.x 

2X.l6 

.09 

24.7  3.0 

Nov. 

5-9 

4.89 

.17 

35.0  3.a 

57.85 

.17 

34.1  0.8 

40.82  X.39 

35-6  a.7 

38.07 

.15 

18. 1  x.4 

21.28 

.15 

21.6  3.1 

15.9 

5.10 

.23 

31.8  3.a 

58.05 

•ax 

35.0  I.X 

42.44  1.84 

33-0  a.4 

38.25 

.30 

19.6  1.6 

21.46 

.20 

18.4  3.8 

25.9 

5-35 

.28 

28.6  3.x 

58.28 

•as 

36.2  Z.3 

44.48  2.23 

30.8  1.9 

38.47 

.24 

21.3  1.8 

21.69 

.as 

15.3  3.x 

Dec. 

5-9 

5.65 

.3a 

25.6  2.9 

58.56 

.39 

37.6  1.5 

46.88  a.55 

29.2  1.4 

38.73 

.27 

23.1  1.9 

21.96 

.30 

12.2  3.0 

15.8 

5.99 

•35 

22.8  a.6 

58.86 

1 
.31 !  39.3  1.8 

49.56  8.79 

28.0  0.8 

39.02 

.30 

1  25.1  2.0 

22.28 

.33 

9.4  2.7 

25.8 

6.36 

.38  '   20.4  2.3 

59.18 

.33    41. 1  1.9    52.42  a.93 

27.6  0.2 

39.33 

.32 

27.2  2.1 

22.63 

.36 

6.8  2.4 

35.8 

6.74 

.39  j   18.4  X.8 

59-51 

.33    43.1  a-o    55-39  a.99 

27.7  0.5 

39.65 

.32 

1  29.2  2.0 

22.99 

•37 

4.6  2.0  1 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

m  Virginis. 

7  Ursae  Majoris. 

vBootis. 

e 

Apodis. 

/SCentauri. 

Mean 

Solar 
Date. 

Right 

Declixia- 

Right 

Declina- 

Right 

Declina- 
tion 

Right 

Declina- 

Right 

DecUna- 

AscensioiL 

tion 

Ascenaion. 

tion 

AscensioiL 

Ascenaion. 

tion 

AscensioiL 

tion 

South, 

NortK 

Nifrtk, 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 
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56.42 

•7X 

30.4  2.6 

8 
10.44 

.33 

50.x  2.8 

s 

13.38 

.34 

X7.8  x.x 

I0.8 

37.60 

.33 

28.7  2.a 

21.47 

.33 

36.6  1.5 

57.17 

■79 

28.2  2.0 

10.78 

.35 

47.5  a.3 

13.72 

.34 

19.0  1.2 

20.8 

37.94 

•34 

26.7  X.8 

2I.8X 

•34 

38.2  1.6 

57-99 

.85 

26.4  1.4 

11.15 

.37 

45.4  x-9 

14.07 

.35 

20.2    1.3 

1 

30.8 

38.28 

.33 

25.1  1.4 

22.14 

.33 

39.8  X.6 

58.86 

.88 

25.4  0.7 

11.52 

.37 

43.8  1.3 

14.42 

.35 

21.6  x.4 

.  Feb. 

9-7 

38.61 

.3a 

24.0  0.9 

22,47 

.33 

413  1.5 

59.74 

.87 

^5.0  0.0 

11.89 

.36 

42.7  0-7 

14.76 

•34 

23.1  x.5 

19.7 

38.92 

.30 

23.3  0.4 

22.77 

.30 

42.8  1.4 

60.59 

.84 

25.3  0.6 

12.24 

.3S 

42.30.1 

15.10 

.32 

24.6  1.5 

.  Mar. 

1-7 

39-21 

.a8 

23.2  0.x 

23.06 

.28 

44.1  1.3 

61.40 

.77 

26.3  1.3 

12.58 

.3a 

42.4  0.4 

15.40 

.30 

26.0  1.4 

1 

11.7 

39.47 

v 

23.6  0.6 

23.32 

.as 

45.3  i.x 

62.12 

.68 

27.8  1.9 

12.88 

.a9 

43.2  1.0 

15.69 

.27 

27.4  X.3 

1 

21.6 

39^70 

•« 

24.5  l.I 

23.56 

.22 

46.3  0.9 

62.75 

.57 

29.9  3.4 

13.15 

.as 

44.4  x.5 

15.95 

.a4 

28.7  i.a 

j 
1 

31.6 

39.90 

.18 

25.8 1.5 

23.76 

.19 

47.1  0-7 

63.25 

.44 

32.5  a.8 

13.38 

-ax 

46.x  1.9 

16.18 

•sx 

29.9  I.I 

Apr. 

Z0.6 

40.05 

•u 

27.4  '.7 

23.93 

.16 

47.8  0.6 

63.62 

.30 

35.4  3.0 

13.57 

.17 

48.3  a.2 

16.37 

.x8 

31.0  x.o 

20.5 

40.17 

.10 

29.3  a.o 

24.08 

.13 

48.2  0.4 

63.86 

.16 

38.5  3.a 

13.72 

.12 

50.7  a.5 

16.54 

.X5 

31.9  0.9 

30.5 

40.26 

.07 

31.3  a.i 

24.19 

.xo 

48.5  0.2 

63.95 

.02 

41.8  3.3 

13.82 

.08 

53.3  a.7 

16.68 

.12 

32.7  0.8 

May 

10.5 

40.31 

.03 

33.5  «.3 

24.28 

.07 

48.7  O.X 

63.89 

.12 

45.0  3.a 

13.88 

.04 

56.0  2.7 

16.78 

.09 

33.4  0.6 

1 

20.5 

40.33 

.00 

35.6  a.a 

24.33 

.04 

48.8  0.0 

63.70 

.as 

48.x  3.0 

X3.89 

.00 

58.7  a.7 

16.86 

.05 

34.00.5 

30.4 

40.31 

.03 

37-8  2.x 

24.36 

.01 

48.7  o.t 

63.39 

.37 

51.0  2.8 

13.87 

.04 

61.3  2.6 

16.90 

.02. 

34.5  0.4 

June 

9.4 

40,27 

.06 

39.7  '.9 

24.36 

.02 

48.6  0.2 

62.96 

.48 

53.7  a.4 

13.80 

.08 

63.8  2.4 

I6.9X 

.02 

34.8  0.3 

19.4 

40.19 

••9 

41.6  1.7 

24.33 

.04 

48.3  0-3 

62.43 

.58 

55.9  a.0 

13.70 

.12 

66.0  2.  X 

16.89 

.04 

35.0  o,x 

29.4 

40.09 

.11 

43.2  X.5 

24.27 

.07 

48.0  0.4 

61.8X 

.66 

57.7  *.6 

13.57 

.15 

67.9  x.8 

16.84 

.07 

35.x  0.0 

July 

9-3 

39.97 

.13 

44.4  '.« 

24.19 

.09 

47.6  0.4 

61. XX 

.7a 

59.0  1.1 

13.41 

.17 

69.5  x.4 

16.76 

.10 

35.0  0.1 

19-3 

39.83 

.15 

45-5  0-9' 

24.08 

.xz 

47.2  0.5 

60.37 

-V 

59.9  0.6 

13.22 

•20 

70.6  1.0 

16.65 

.13 

34.9  0.3 

29.3 

39.67 

.17 

46.2  0.5 

23.96 

.13 

46.7  0.5 

59.58 

.80 

60. 2  0.0 

13.02 

.21 

71.4  0.6 

16.52 

.14 

34-5  0.4 

Aug. 

8.2 

39.50 

.17 

46.5  0.3 

23.82 

•14 

46.1  0.6 

58.78 

.81 

59.9  0.5 

i2.8o 

.a3 

7X.8  o.t 

16.37 

.x6 

34.1  0.5 

18.2 

39-32 

.18 

46.5  o.a 

23.68 

.X5 

45.6  0.6 

57.98 

.80 

59-2  i.o 

12.57 

.83 

71.7  0.3 

l6.22 

.16 

33.5  0.6 

28.2 

39.14 

.17 

46,1  0.5 

23.53 

.14 

45.0  0.6 

57.19 

'77 

57.9  x.5 

12.34 

.83 

71.2  0.7 

16.05 

.16 

32.8  0.7 

Sept. 

7-2 

38.98 

.16 

45.4  0.9 

23.39 

.13 

44.4  0.6 

56.44 

.7a 

56.x  2.0 

12. 1 1 

.32 

70.2  1.2 

15.90 

.15 

32.x  0.8 

17.1 

38.82 

.14 

44.3  '3 

23.26 

.11 

43-8  0.5 

55-75 

.66 

53-9  a.4 

IX.9X 

.90 

68.8  X.6 

15.76 

.13 

31.2  0.8 

27.1 

38.70 

.IX 

42.9  1.6 

23.16 

.09 

43-3  0.4 

55.14 

.57 

51.2  2.8 

11.73 

•X7 

67.0  2.0 

15-64 

.xo 

30.4  0.8 

Oct. 

7-1 

38.60 

.oB 

4H  1.9 

23.09 

.05 

42.9  0.3 

54.6X 

.47 

48.2  3.2 

11.58 

.13 

64.9^2.4 

15.55 

.07 

29.6  0.8 

17.1 

38.55 

.03 

39.1  2.a 

23.06 

.01 

42.7  0.2 

54.20 

•33 

44.9  3.4 

11.48 

.08 

62.4  2.7 

15.50 

.03 

28.8  0.7 

27.0 

38.54 

.01 

36.7  a.5 

23.08 

.04 

42.6  0.0 

53.92 

.22 

41.4  3.6 

11.42 

.03 

59.5  3.0 

15.51 

.03 

28.2  0.6 

Nov. 

6.0 

38.5a 

.07 

34.2  a.7 

23.14 

.09 

42.7  0.2 

53-77 

.08 

37.6  3.8 

11.42 

.03 

56.5  3.a 

15.56 

.08 

27.70^ 

16.0 

38.67 

.12 

31.4  2.8 

23.25 

.14 

43.0  0.5 

53.77 

.08 

33.8  3.8 

11.48 

.09 

53.2  3.3 

15.67 

•X4 

37.4  0.1 

25-9 

38.81 

•17 

28.5  2.9 

23.42 

.19 

43.6  0.7 

53.92 

.23 

30.0  3.7 

11.60 

.«5 

49-9  3.4 

15.84 

.19 

27.4  0.1 

Dec. 

5-9 

39.01 

.92 

25.6  2.9 

23.63 

.23 

44.5  i.o 

54.23 

.38 

26.4  3.5 

IX.78 

.22 

46.5  3.3 

16.05 

.a4 

27.7  0.4 

1 

15.9 

39.25 

.26 

22.6  2.8 

23.89 

.27 

45.6  X.2 

54.68 

.5a 

23-0  3.a 

12.02 

.36 

43.2  3.a 

16.31 

.98 

38.2  0.6 

25.9 

39.53 

.30 

19.9  a.7 

24.18 

.30 

46.8  X.4 

55.26 

.64 

20.0  2.8 

12.30 

.31 

40.1  2.9    16.61 

.31 

29.0  0.9 

... 

35.8 

39.84 

.32 

,   17.3  M 

24.49 

.33 

48.2 1.5 

55.96 

.75 

17.3  a.4 

12.62 

.34 

37.4  a.6    16.93 

.34 

29.9  I.I 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

6  Bootis. 

i9LibraeL 

P  Octantis. 

/ii  Bootis. 

/•  Ursae  Miuoris. 

Mean 
Solar 
Date. 

1 

I 

1 

Right 
Aacensioa 

Declina- 
tion 
North. 

.jsiau 

DecUna- 

don 

South, 

Klsht 

Declina- 
tion 
South, 

Klght 

Deellna- 

tion 
North, 

Right 
AscenaAon. 

DecUna- 

tion 
North. 

h    m 

• 

b   m 

•     * 

h  m 

0      » 

h    m 

•      f 

h 

m 

• 

15" 

+3340 

15" 

-90 

1520 

-84  7 

1520 

+3743 

»5 

20 

+7210 

Jan.     0.9 

8 
28.05     .30 

62.7  3.8 

37.78    .30 

52.4  1.6 

s 
8.37  a.*/ 

42.5  X.4 

a 
42.37   .31 

26.5  2.9 

8 
49-89 

.57 

65.2  8*9 

10.8 

28.37    -33 

60.  z  a*4 

38.09  .31 

54.0  X.6 

10.65  a.37 

41.3  0.9 

42.70   .33 

23.8  3.3 

50.50 

.65 

62.6  8.4 

ao.8 

28.70    .34 

57.9  a.o 

38.4*    .3a 

55«6  Z.6 

Z3.09  S.SO 

40.6  0.4 

43.04   .35 

2Z.5  3.0 

51.19 

.71 

60.5  1.8 

30.8 

29.05    .55 

56.x  1.5 

38.73   .3«,  57-2  1.5 1 

X5.62  2.36 

40.5  0.3 

43.39   .35 

19.7  >.5 

51.93 

.75 

59.0  X.X 

Feb.     9.8 

29.40    -14 

54.9  i-o 

39.05     81 

58.6  Z.4 

z8.z9 1.55 

41.0  0.7 

43.75   .35 

Z8.4  X.0 

52.70 

.77 

58.2  0.5 

19.7 

29.73    .33 

54.2  0.4 

39.36   .30 

59.9  !.• 

20.7a  a.49 

4Z.9  X.3 

44.10   .34 

17.7  0.4 

53.46 

.75 

58. 1  0.3 

Mar.     1.7 

30-05    .J» 

54'0  o.a 

39.65    .i8 

6o^x.o 

23.Z5  8.38 

43.4  X.7 

44-43  .3« 

17.6  o.a 

54-20 

.71 

58.6  a9 

X1.7 

30.34    .«8 

54-5  0.7 

39.92    .36 

6z.8  0.8 

25.45  t-ai 

45.3  a.x 

44.74   .•9 

18.1  0.8 

54.89 

.<5 

59.8  X.5 

21.6 

30.60    .t5 

55.4  i.» 

40bz6  .S3 

62.4  0.5 

27.57  ".o' 

47.6  a.5 

45.02   .36 

19.2  x.3 

55-50 

.57 

61.6  3.0 

31.6 

30.84    .41 

56.8  1*6 

40.38   .«) 

62.90.3 

^19.46  X.77 

50.2  3.8 

45.26  .33 

20.7  x.7 

56.0a 

.46 

63.9  «.5 

Apr.    10.6 

3X.03    .18 

58*68.0 

40.57  .18 

63.  z  0.x 

3  z.  10  1.30 

53.1  3.0 

45-47  .X9 

22.6  3.x 

56.43 

.35 

66.62.9 

20.6 

3l.i8    .14 

60.8  3.3 

40.74  .«5 

63.1  ai 

32.46  i.ai 

56.2  3.2 

45-64    .X5 

24.9  a.4 

56.73 

.44 

69.6  3.x 

30.5 

31.30   .10 1  63.x  a«4 

4a87   .13 

62.9  o.a 

33*3i   .90 

59.43.3 

45.76    .XX 

27.4  3.6 

56.90 

.13 

72.8  3.a 

May   10.5 

31.38   .06  1  65.6  a.5 

40.98  .09 

62.6  0*3 

34.25  .56 

62.7  3.3 

45.85    .07 

30.0  3.7 

56.96 

.00 

76.13.3 

20.5 

31.42   .03  1  68.1  2.5 

41.06  .a6 

62.2  0.4 

34-64   .as 

66.0  3«a 

45-90   .03 

32.7  a.7 

56.90 

•xa 

79.4  3.a 

30-5 

31.43   .« 

70.63.4 

41.XO  .^ 

6z.8  0.5 

34-70    .XX 

69.23.1 

4>90  .ox 

35.4  «.6 

56^71 

.83 

82.5  3.0 

June     9-4 

31.40  .05 

72.9  a.3 

41.  Z2   .00 

6z.2  0.5 

34.42  .45 

72.2  3.9 

45.87   .05 

37.9  «.4 

56.42 

•34 

854  a.7 

19.4 

31.33   .<« 

75.x  3.1 

4I.II    .03 

60.7  0.6 

3>8o  .77 

75.0  a.7 

45.80   .09 

40.2  3.3 

56.04 

.43 

87.9  a.4 

29.4 

31.23   .11 

77.0  1.8 

41-07     05 

60.  z  0.6 

32.88  X.07 

77.6  a.3 

45.70     .X3 

42.3  1-9 

55.56 

.5x 

90.2  3.0 

July     9.3 

31.10   .14 

78.6  1.5 

41.00    .08 

59.5  0.6 

31-68  1.34 

79*7  X.9 

45.56  .X5 

44.0  x.6 

55.01 

.58 

91.9  «-5 

193 

30.95   .»« 

79.9  1.1 

40.91    .10 

58.90.6 

30.23  1.36 

81.4  1.4 

45.39   .18 

45.5  i.a 

54.39 

.64 

93.2  X.O 

29-3 

30.78    .18 

80.9  0.7 

40.80    .13 

58.40.5 

28W58  X.73 

82.60.9 

45.20     .30 

46.5  0.8 

53.73 

.68 

94.0  0.5 

Aug.     d.3 

30.58   .«> 

81.4  0.3 

40.66    .14 

57.8  0.5 

26.78  X.85 

83-30.4 

45.00  .ax 

47.1  0.4 

53.04 

-70 

94.20.0 

18.2 

30.38     .91 

81.6  0.1 

40.52  .15  ;  57.3  0.5 

24-90  z.90 

83.4  o.a 

44.78   .33 

47-3  0.0 

52»33 

.7X 

93.9  0.5 

28.2 

30.18   .ai 

81.3  0.5 

40.37  .15   564)0.4 

23»OI  1.88 

83.00.7 

44.55  .aa 

47-x  0.4 

51.62 

.70 

93-1  X.I 

Sept.    7-2 

29.97   •« 

80.6  0.9 

40.22    .14 

56.5  0.3 

2Z.Z7  s«76 

81.9  x.3 

44-33  .« 

46-40.9 

50.93 

.« 

9z.8  1.6 

17.2 

29.78  .18 ;  79.6 1.3 

40.08  .13 

56.2  0.3 

Z9«47  i«6x 

80.4  Z.8 

44.12   .ao 

45.3  1.3 

50.27 

.ft 

90.0  3.0 

27.1 

29.61  .16 1 78.1 1.6 

39.96  .11    56.00.x 

Z7.97  1.37 

78.4  3.3 

43-92  .x8 

43.8  x.7 

49.67 

.56 

87.7  a.5 

Oct.      71 

29.48   .la 

76.3  3.0 

39.87  .07  55.90.0 

Z6.74  1.07 

75-9  a.6 

43.76   .14 

41.9  3.x 

49.  X4 

.48 

85.za.9 

17. 1 

29.38   .08 

74.1  3.3 

39.81    .03     56.00.3 

I5'85  .7x 

73.1  a.9 

43.64  .xo 

39-7  a.4 

48.70 

•39 

82.0  3.a 

27.0 

29.32   .03 

71.7  a.6 

39.80    .011    56.30.4 

15-34  -31 

70.X  3.1 

43.37   .05 

37.x  a.7 

48*37 

.88 

78.735 

Nov.     6.0 

29.32     .03 

68.93.9 

39.83    .06'    56.80.6 

15.24     .XX 

67.0  3*1 

43.54   .01 

34.2  3.0 

48.15 

.X5 

75.1  3.7 

16.0 

29.37    .08 

65.9  3.0 

39.92    .11 

57-5  0.8 

15-38   .55 

63.8  3.x 

43.38   .06 

3Z.Z  3.a 

48.06 

.03 

7t.4  3.8 

26.0 

29.48  .14 

62.8  3.x 

40.05    .16 

58.4  1.0 

X6.33  .97 

60.8  3.9 

43.67   .xa 

27.9  3.3 

48. 1  z 

•  13 

67.6  3.8 

Dec.      5.9 

29.64  .19 

59.7  3.1 

40.23    .«) 

59.5  «.a 

17.50  1.36 

58.03.6 

43.82    .x8 

24.6  3.3 

48.29 

.25 

63.9  3.6 

15-9 

29.85     .34 

56.6  3.1 

40.46    .34 

60.8  1.4 

19.04  X.7X 

55.6  a.a 

44.03    .83 

2Z.4  3.a 

48.6Z 

.38 

60.3  3.4 

25.9 

30.11    .38 

53-6  3.9 

40.72    .38 

62.3  1.5 

20.91  S.OX 

53.6  1.8 

44.28    .37 

Z8.3  3.0 

49.05 

.50 

57.0  3.1 

35-9 

30.40    .31 

50.8  3.6 

41.01    .30 

63.8  x.6 

23.043.35!  52.0  1.4J  44.58   .31 

Z5.4  2.8 

49.60 

.60  j  54.1  a.7   1 

24 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

/3  Coronae 

Borealis. 

a  Coronae  Borealis. 

a  Serpentis. 

e  Serpentis 

C  Ursae  Minoris. 

Mean 
Solar 
Date. 

■ 

Right 
Ascension. 

Declina- 
tion 
North, 

Right 

Declina- 
tion 
North, 

Right 

Declina- 
tion 
North, 

Right 
AscenstoxL 

Declina- 
tion 
North, 

Ascension. 

Declina- 

tion 
North. 

b 

m 

•       t 

h 

m 

0      , 

h 

m 

•      f 

h 

xn 

0      » 

h    m 

0      t 

1523 

+2926 

1530 

+27    2 

1539 

+    644 

1545 

+   446 

1547 

+78   5 

Jan.      0.9 

s 
42.16 

.99 

49.5  2.7 

s 
27.03 

.28 

53.3  ^7 

s 
20.56 

.a7 

19.  Z  2.x 

49*88 

.26 

38.7  2.0 

s 
31.39    .M 

51.9  3.0 

10.9 

42.46 

.31 
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33.93.0 

8 
43.07 

.26 

54.23.2 

s 

4. 14  X.OX 

IT.O8.0 

X0.9 

60.38 

•47 

7.82.8 

6.55 

.rt 

X6.5  x.6 

55-72  .* 

31.0  2.7 

43.35 

•30 

5X.2  2.9 

5.22  i.xs 

9.2  X.6 

20.9 

60.89 

•54 

5.a«-3 

6.84 

•30 

x8.o  x.s 

56.02    .sx 

28.52.3 

43.68 

.34 

48.5  a.5 

6-43  1.26 

7.8  I.I 

30.8 

61.47 

.60 

3-2  1.7 

7.14 

•31 

X9.5  1.4 

56.34    .33 

26.4  X.9 

44.03 

.37 

46.3  2.0 

7-73  X.34 

6.9  a6 

Feb.     9-8 

62.09 

.«3 

X.8  X.X 

7-45 

•3« 

20.8  1.2 

56.67    .34 

24.81.4 

44-41 

•38 

44-6  x.4 

9.091.37 

6.5  0.1 

29.8 

62.72 

.64 

x.00.4 

7.76 

.30 

21.9  1.0 

57-01    .33 

23.70.8 

44.79 

.38 

43.5  0.8 

10.47  X.38 

6.6  0.3 

Mar.     1.7 

63.36 

.6a 

0.90.5 

8.06 

.29 

22.7  0.7 

57.34    .3a 

23.x  0.2 

45.17 

.37 

43.00.1 

IX.85  1.36 

7.2  0.8 

IX.7 

63.97 

-S9 

x.50.9 

8.35 

.28 

23.30.4 

57.66    .sx 

23.20.3 

45.54 

.36 

43.20.5 

13.19  X.32 

8.2  1.2 

ax.7 

64.54 

•54 

2.8  X.5 

8.62 

.26 

23.60.x 

57.96    .« 

23.80.9 

45.89 

.34 

44.0  X.I 

14.48  X.25 

9.6  1.6 

31-7 

65.05   .48 

4.6  2.X 

8.87 

.24 

23.60.x 

58.23    .26 

24.9  X.4 

46.2X 

.30 

45-4  «.6 

15.68  x.xs 

XI.4  2.0 

Apr.   X0.6 

65.49 

•40 

6.92.5 

9.XX 

.22 

23.40.3 

58.48    .23 

26.5  x.8 

46.49 

.26 

47.3  a.x 

16.78  x.04 

13.6  2.5 

20.6 

65.85 

•31 

9.62.9 

9.32 

.20 

23.0  as 

58.70    .20 

28.6  2.2 

46.74 

.22 

49.7  a.5 

17.76    .9x 

x6.o  2.5 

30.6 

66.IX 

.22 

X2.7  3.2 

9.50 

•X7 

22.3  0.7 

58.88    .16 

30.9  «.5 

46.94 

.18 

52.4  a.8 

18.60    .77 

18.6  2.7 

May   X0.5 

66.29 

•12 

16.0  3.3 

9.66 

.X4 

21. 6  0.8 

59.02     .X2 

33.4  «-« 

47.10 

.X3 

55-33.0 

19.29    .6x 

21.4  2.9 

20.5 

66.36 

.02 

X9.3  3.3 

9.78* 

.XX 

20.70.9 

59.13     -09 

36.x  2.7 

47.2X 

.06 

58.3  3.X 

19.82    .44 

24.32.9 

30.5 

66.34 

.06 

22.6  3.2 

9.88 

.06 

X9.8  X.O 

59.19     .05 

38.8  2.7 

47.26 

.03 

6X.4  3.0 

20.17    .26 

27.3  a-9 

June    9-5 

66.22 

•17 

25.8  3.1 

9.94 

.05 

z8.8  X.O 

59.22     .OX 

41.5  a.6 

47.27 

.02 

64-4  a.9 

20.34    .08 

30.2  2.9 

19.4 

66.01 

•«5 

28.8  2.8 

9.98 

.02 

X7.8  0.9 

59.20  .03 

44.0  2.5 

47-23 

.06 

67.32.8 

20.33    -xo 

330  2.7 

29.4 

65.72 

•33 

31.5  a.5 

9.98 

.02 

16.9  0.9 

59-15   -07 

46.4  «.3 

47.14 

.XX 

70.0  2.5 

20. 14    .28 

35.7  a-5 

July     9.4 

65.35 

.40 

33.8  2.x 

9.94 

•05 

x6.x  0.8 

59.06    .XX 

48.5  2.0 

47.OX 

.15 

72.42.2 

19.77    .45 

38.x  2.2 

X9.4 

64.91 

.46 

35-7  17 

9.88 

•08 

15-30.7 

58.94    -M 

50.3  x.6 

46.84 

.X9 

74.4  «.8 

19.24    .6x 

40.2  1.9 

29.3 

64.4X 

.5a 

37.2  i.a 

9.78 

•  XX 

X4.6  0.7 

58.78    .17 

51.8  1.3 

46.62 

.23 

76.0  x.4 

18.56    .74 

41.9  1.5 

Aug.     8.3 

63.1B7 

•56 

38.x  0.7 

9.66 

.13 

X3.9  0.6 

58.59    .«> 

52.9  0.9 

46.38 

.26 

77.2  1.0 

17.76    .85 

43.x  1.0 

18.3 

63.30 

.58 

38.6  0.2 

9.52 

•X5 

X3.4  0.5 

58.39    .« 

53.6  0.5 

46.11 

.28 

78.0  as 

16.86    .93 

43.9  0.5 

«8.3 

62.71 

.59 

38.50.3 

9.36 

•x6 

X3.0  0.3 

58.16    .23 

53.9  O.X 

45.83 

.29 

78.3  0.0 

I5-9X    .97 

44.20.0 

Sept.    7-a 

62.  XX 

.59 

37.9  0.8 

9.20 

.16 

12.7  0.2 

57.94    .83 

53.8  0.3 

45.54 

.29 

78.x  0.4 

14.93   .98 

43.90.6 

X7.2 

61.53 

.57 

36.8  1.3 

9.04 

.x6 

12.6  0.1 

57.71  .« 

53.2  0.8 

45.25 

•28 

77-4  0.9 

13.96   .94 

43.0  I.I 

27.2 

60.98 

.53 

35.2  1.8 

8.88 

.14 

X2.6  0.x 

57.50  .» 

52.3  x.a 

44.97 

.26 

76.2  1.4 

13.06    .86 

41.7  x.6 

Oct.     7X 

60.47 

.48 

33.x  t-d 

8.75 

•xa 

X2.7  0.2 

57.31   •IS 

50.9  x.6 

44.72 

.24 

74.6  1.8 

12.26    .74 

39.8  2.0 

17.x 

.41 

30.6  2.7 

8.65 

.09 

X3.00.4 

57.15    .14 

49.x  2.0 

44.50 

•20 

72.6  2.2 

11.59    .38 

37.6  2.4 

27.x 

59.66 

.32 

27.7  3.1 

8.58 

•05 

X3.60.6 

57.03    .lo 

47.0  2.3 

44.33 

•X5 

70.x  2.6 

II.XO    .39 

35.0  2.7 

Nov.     6.x 

59.38 

.23 

24.5  3.4 

8.56 

•00 

X4.3  0.8 

56.95    .05 

44.5  «.6 

44.21 

.09 

67.3  3.0 

X0.8X   .18 

32.2  2.9 

z6.o 

59.20 

.12 

2X.O  3.6 

8.58 

•05 

X5.2  X.O 

56.93    .01 

41.8  2.8 

44.15 

.03 

64.2  3.2 

10.73  .04 

29.2  3.0 

26.0 

5914 

.OX 

17.3  3.7 

8.66 

•xo 

X6.2  X.2 

56.97    .06 

38.8  3.0 

44.15 

.04 

60.93.4 

10.89  .27 

26.2  3.0 

Dec.     6.0 

59.19 

•XI 

X3.6  3.7 

8.78 

•15 

17.5 1.4 

57.06     .13 

35.7  3.x 

44.22 

.xo 

57.4  3.5 

XX.27    "49 

23.2  2.8 

X5.9 

59.35 

•22 

9.93.6 

8.95 

.19 

X8.9 1.5 

57.20     .17 

32.6  3.x 

44.36 

.17 

54.0  3.5 

IX.87    .70 

20.5  2.6 

25.9 

59.63 

•33 

6.4  3.4 

9.16 

•a3 

20.4  x.6 

57.40     .22 

29.4  3.0 

44-56 

.23 

50.5  3.3 

X2.68   .89 

x8.x  2.3 

35-9 

60.  ox 

•43 

3.1  3.1 

9.4X 

.26 

22.0  x.6 

57.64   •ae 

26.5  2.9 

44.81 

•  28 

47-3  3.x 

X3.66  X.OS 

X6.0  1.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

n  Ursa  Minoris. 

vDraconis. 

aScorpiL 
{Antares.) 

/9Hercult8. 

A  Draconis. 

Rigbt 

DecUna- 
don 

AacenaioiL 

DacHna- 

don 
North. 

Right 
Aecanaioa 

Dectina- 

dOD 

South, 

Right 
Aicanaioii. 

DacHaa- 

don 
North, 

Rigbt 
Ascexiaioxi. 

DecUna. 

don 
North, 

h   m 
1620 

e       » 
+7558 

b   m 
1622 

0      « 
+6144 

h    m 
1623 

-2612 

b    m 
1625 

e       » 
+2142 

b    m 
1628 

+6858 

Jan. 

0.9 

• 
19.82   .49 

56.4  3.a 

a 
35.97    "30 

14.0  3.4 

a 
16.54   .a8 

33.6  0.3 

a 
54.88    .33 

20.0  3.6 

a 
7.20 

.35 

52.6   3.4 

T0.9 

20.38    .03 

53.3  «.8 

3<5.32   .37 

10.9  3.0 

16.83    .sx 

34.0  0.5 

55.13    .a6 

17.5  ».4 

7.59 

H5 

49-4  3.0 

20.9 

21.07    '75 

50.7  «-4 

36.72   ^3 

8.13.3 

17.15    .33 

34.6  0.6 

55.40    .88 

15.2  3.3 

8.08 

•53 

46.6  3.5 

30.8 

21.88    .8s 

48.6  1.8 

37.18  .48 

5.8  3.0 

17.48    .34 

35.3  0.7 

55.70    .30 

13.2  X.8 

8.64 

.59 

44.3  3.0 

Feb. 

9.8 

22.76    .91 

47.1  i.a 

37.68    -51 

4.2  X.4 

17.82    .34 

36.1  0.8 

56.00    .31 

X1.6  x.4 

9.26 

.63 

42.6  x.4 

19.8 

23.68    .94 

46.3  0-5 

38.19    .58 

3.1  0.7 

18.17    .34 

36.8  0.8 

56.32    .3X 

10.4  x.o 

9.91 

.65 

41.6  0.7 

Mar. 

1.8 

24.62    .93 

46.1  0.8 

38.70    .sx 

2.80.0 

18.51    .33 

37.7  0.8 

56.62    .30 

9.7  0.5 

10.56 

.65 

41.30.0 

X1.7 

25.54    -90 

46.6  0.8 

39-21    .49 

3.10.7 

18.84    .33 

38.4  0.8 

56.92    .39 

9.40.0 

XX.2X 

.63 

41.6  a7 

21.7 

26.41    .83 

47.7  1.4 

39.68    ^6 

4.1  1.3 

19.15    ^ 

39.2  0.7 

57-20  .37 

9.70.5 

XX. 82 

.59 

42.6  1.3 

31.7 

27.19    .74 

49.5  a.o 

40.12    ^1 

5.71.9 

19.44    .a8 

39.8  0.6 

57.47  -as 

10.5  x.o 

12.39 

•53 

44.2  x.9 

Apr. 

X0.6 

27.87    .6s 

51.7  «.5 

40.51    .36 

7.83.4 

19.72    .36 

40.5  0.6 

57-71    -as 

11.6  1.4 

X2.88 

.46 

46.3  a.4 

20.6 

28.43    .49 

54.4  a.« 

40.83    .30 

10.4  3.8 

19.97    .34 

41.00.5 

57.93   .« 

13-2  X.7 

13.30 

.37 

48.9  3.8 

30.6 

28.85    .34 

57.4  3.1 

4X.IO    ^ 

13.3  3.1 

20.19     .31 

41.5  0.5 

58.12    .x8 

15.0  X.9 

13.63 

.38 

51.9  3.x 

May 

10.6 

29.12    .19 

60.6  3.3 

41.28    .XS 

16.4  3.3 

20.39    .18 

41.9  0.4 

58.28    .15 

17.x  3.1 

13.86 

.x8 

55.1  3.3 

20.3 

29.23    ^ 

64.0  3.3 

41.40    M 

19*8  3.3 

20.55    -XS 

42.4  0-4 

58.41     .XX 

19.3  a.a 

13.99 

.08 

58.4  3.4 

30.5 

29.19   .la 

67.3  3.3 

41.44     M> 

23.x  3.3 

20.68    .11 

42.7  0.3 

58.50    .08 

21.5  a.3 

X4.0X 

.03 

6x.8  3.3 

June 

9-5 

29.00   .37 

70.5  3.x 

41.40   uA 

26.3  3.a 

20.78    .08 

43.0  0.3 

58.56    .04 

23.8  3.3 

13-94 

•13 

65.1  3.« 

19.5 

28.66   .41 

73.C«.9 

4Z.29    .19 

29.4  3.0 

20.84    .^H 

43.3  o.a 

58.58    .00 

26.0  3.x 

13-77 

.33 

68.2  S.O 

29.4 

28.18    .54 

76.3  «.« 

41. 11    •ax 

32.3  «.7 

20.85    Ma 

43.6  0.3 

58.57    .03 

28.1  3.0 

13.50 

•31 

71.1  3.7 

July 

9.4 

27.59   .65 

78.8  a.s 

40.86   .77 

34-8  3.3 

20.83    .<H 

43.7  0.x 

58.52    .07 

29.9  x.8 

13.15 

.39 

73.7  a.4 

19.4 

26.88   .75 

80.8  Z.8 

40.56   .33 

36.9  1.9 

20.77    •<* 

43.8  0.1 

58.44    .xo 

31.6 1.5 

X2.72 

.46 

75.8  3.0 

29.3 

26.08   .83 

82.4  X.3 

40.21    .38 

38.7  X.5 

20.68    .zx 

43.9  0.0 

58.32  .13 

33.0  x.3 

12.22 

.53 

77.6  x.5 

Aug. 

8.3 

25.21   .89 

83.4  0.8 

39.81    .4a 

39.9  X.O 

20.55    .14 

43.8  0.1 

58.17    .x€ 

34.10.9 

XX.67 

.57 

78.8  1.0 

18.3 

24.29    -94 

84.0  0.3 

39.38    -44 

40.7  0.5 

20.40    .16 

43.6  0.3 

58.01    .18 

34.9  0.6 

XX.08 

.61 

79.6  0.5 

28.3 

23.33    -96 

84.1  o.a 

38.93    .46 

40.9  0.0 

2a23    .18 

43.4  0-3 

57.82    .X9 

35-4  0.3 

XO.46  .4 

79.9  0.0 

Sept. 

7.2 

22.37    .96 

83.7  0.7 

38.47    -46 

40.6  0.5 

20.05    .Z8 

43.0  0.4 

57.63    .X9 

35.5  0.0 

9.82 

U53 

79.6  0.5 

17.2 

21.42    .94 

82.7  x.a 

38.01    .45 

39.8  x.o 

19.87    .z8 

42.5  0.5 

57.43    .X9 

35.3  0.4 

9.20 

.63 

78.8  X.O 

27.2 

20.50    .89 

81.2  1.7 

37.57    •4a 

38.5  x.5 

19.69    .16 

42.00.6 

57.25    .18 

34.7  0.7 

8.59 

.59 

77.5  x.5 

Oct. 

7.2 

19.65    .81 

79.3  «.x 

37.16    .38 

36.7  «.o 

19.54    'U 

41.4  0.6 

57.08    .X6 

33.8  I.I 

8.02 

.54 

75.7  «-o 

17.X 

18.88    .71 

76.93.6 

36.80    .35 

34.5  «.5 

19.42   .xo 

40.7  0.6 

56.94    -13 

32.6  1.4 

7.51 

.47 

73.5  a-5 

27.1 

18.23    .59 

74.2  3.0 

36.50    .37 

31.8  3.9 

19.34  .06 

40.1  0.6 

56.83    .09 

31.0  x.7 

7.08 

.39 

70.8  3.9 

Nov. 

6.1 

17.70    .46 

71.0  3.3 

36.27    .19 

28.8  S.S 

19.31     .01 

39.50.5 

56.77    .04 

29.1  3.0 

6.73 

.30 

67.8  s.s 

16.0 

17.32    .30 

^.7  3.5 

36.12    .XI 

25.4  3.4 

19-33   .05 

39.0  0.4 

56.75    .ox 

27.0  3.3 

6.48 

.19 

64.4  3.4 

26.0 

17.10    .13 

64.1  3.« 

36.06   .02 

21.9  3.6 

19.40     .10 

38.7  0.3 

56.79    .06 

24.6  3.5 

6.35 

•08 

^.9  3.6 

Dec. 

6.0 

17.06    .04 

60.43.7 

36.09  .08 

18.2  3.7 

19.53    .»6 

38.50.1 

56.88    .XX 

22.0  3.6 

6.34 

.04 

57.2  3.7 

z6.o 

17.18     .33 

56.8  S.6 

36.21    .X7 

14.53.6 

19.72     .31 

38.5  0.x 

57.01    .16 

19.43.7 

6.44 

.z6 

53.5  3.6 

25.9 

17.49    '39 

53.3  3.4 

36.43    .96 

11.0  3.5 

19.94    'as 

38.60.3 

57.19     .30 

X6.7  3.7 

6.67 

.38 

49.9  3.5 

35.9 

17.95    .55 

50.03.x 

36.72    .34 

7.63.3 

20. 2Z    .39 

39-0  0.4 

57-42   .34 

14.0  a.5 

7.00 

.39 

46.5  3.3 
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I 

APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

C  Ophiuchi. 

aTriang.  Australia. 

9  Herculis. 

K  Ophiuchi. 

e  Ursae  Minor  is. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declina- 
tion 
Sauih. 

Right 
Ascension. 

Declina- 
tion 
South. 

Right 
AscensioiL 

Declina- 
tion 
North. 

Right 
Ascension. 

Declina- 
tion 
North. 

Right         Declina- 
Ascension.        tion 
North, 

h 

m 

a         ' 

h    m 

• 

h    m 

e 

h    m 

e       f 

h    mi          •      ' 

16 

31 

—  I02I 

1638 

-6850 

1639 

+39   6 

1652 

+     931 

16  55 

+82  II 

Jan.      0.9 

8 
39.08 

.34 

52.7  X.2 

8 
3.44     .56 

30.1  1.9 

8 
27.20     .22 

36.2  3.a 

s  . 

55.83     .31 

46.3  a.i 

s 

60.7X  .52 

58.8  3.3 

10.9 

39.34 

.27 

53.9  i.a 

4.04     .64 

28.4  X.5 

27.45    .a7 

33.2  2.9 

56.06     .24 

44.3  a.o 

6X.39  .83 

55-6  3.0 

20.9 

39.62 

.39 

55.x  1.2 

4.71     .70 

27.0  X.I 

27.73    .30 

30.5  *.5 

56.31    .a6 

42.4  1.8 

62.35 1.09 

52.8  2.6 

30.8 

39.92 

.30 

56.3  I.I 

5.44     .74 

26.x  0.7 

28.05    .33 

28.2  2.1 

56.59    .a8 

40.6  1.6 

63.55  1.30 

50.4  «.! 

Feb.     9-8 

40.23 

.31 

57.3  x-o 

6.20     .77 

25.6  0.3 

28.38    .34 

26.3  Z.6 

56.88    .29 

39.2  1.3 

64.93  1.46 

48.6 1.5 

19.8 

40.55 

.31 

58.3  0.9 

6.97     .78 

25.5  O.X 

28.73    .35 

25.0  1.0 

57.17    .30 

38.0  1.0 

66.46  X.57 

47.3  0.9 

Mar.     1.8 

40.85 

.30 

59.0  0.7 

7.75     .77 

25.9  0.5 

29.08    .35 

24.3  0.4 

57.47    -30 

37.2  0.6 

68.06  1.62 

46.7  0.3 

11.7 

41.15 

.^9 

59.6  0.5 

8.52     .75 

26.6  0.9 

29.42    .33 

24.2  0.2 

57.76    .89 

36.8  0.2 

69.68  1.60 

46.8  0.4 

21.7 

41.44 

.a8 

60.0  0.3 

9.26    .72 

27.7  1.2 

29.74    .31 

24.7  0.8 

58.04    .28 

36.8  0.2 

7X.25  I.S3 

47.5  1.0 

31.7 

41-71. 

.36 

60.2  0.1 

9.97    .68 

29.x  1.5 

30.05    .99 

25.8  1.3 

58.32    .26 

37.2  0.6 

72.72  1.41 

48.8  1.6 

Apr.    10.7 

41.96 

.84 

60.20.x 

10.63    .63 

30.8  1.8 

30.33   -aC 

27.4  1.8 

58.57    'M 

38.0  0.9 

74.04  1.93 

50.7  2.1 

20.6 

42.20 

.23 

60.00.3 

11.22 :. 57 

32.7  a.1 

30.58    .23 

29.4  a.a 

58.80    .22 

390  1.2 

75.  X7  1.02 

53.0  a.5 

30.6 

42.40 

.20 

59.6  0.4 

11.76.  .50 

34-9  a.3 

30.80   .20 

31.8  2.5 

59.02    .20 

40.3  1.4 

76.07    '77 

55.8  2-9 

May    10.6 

42.59 

.17 

59.10.5 

12.21     .42 

37.2  2.4 

30.98   .16 

34.5  a.8 

59.20   .17 

4X.9  1.6 

76.71    .51 

58.8  3.1 

20.5 

42.74 

.14 

58.6  0.6 

12.58    .33 

39.7  «.3 

3I.II     .12 

37.4  a.9 

59.36    .14 

43.6  1-7 

77.08    .23 

62.x  3.3 

30.5 

42.87 

•  XI 

58.0  0.6 

12.87    .24 

42.2  2.5 

31.21     .07 

40-3  a.9 

59.49    ." 

45.3  1.8 

77.16    .05 

65.4  3.3 

June    9«5 

42.96 

.07 

57.3  0.6 

13.05    .14 

44.8  2.5 

31.26     .03 

43.2  2.9 

59.58    .08 

47.x  1.8 

76.97    -33 

68.6  3.2 

19.5 

43.02 

.04 

56.7  0.6 

13.14    .04 

47.2  a.4 

31.26     .02 

46.0  2.8 

59.65    .04 

48.8  1.7 

76.50    .60 

7X.8  3.1 

29.4 

43.04 

.00 

56.10.6 

13.12    .06 

49.6  2.2 

31.23     .06 

48.7  a.6 

59.67    .00 

50.5  1.6 

75-77   .85 

74-8  2.9 

July     9.4 

43.02 

.03 

55.5  0.6 

13.OX    .x6 

51.7  2.0 

31.14    .10 

51.2  2.3 

59.66   .03 

52.1  1.5 

74.80  1.08 

77.5  a.5 

19.4 

42.97 

.07 

54.9  0.5 

12.80    .25 

53.7  X.7 

31.02     .14 

53.3  «.o 

59.61    .07 

53.5  1.3 

73.62  1.29 

79.8  2.1 

29.4 

42.89 

.10 

54.4  0.5 

12.50    .34 

55-3  1.4 

30.86     .18 

55.x  1.6 

59.52    .10 

54.7  1.1 

72.24  X.46 

81.8  1.7 

Aug.     8.3 

42.78 

.13 

53.9  0.5 

12.12    .41 

56.5  I.O 

30.67     .21 

56.5  i.a 

59.41    •13 

55.7  0.9 

70.70  X.60 

83.3  «-3 

18.3 

42.64 

.15 

53.5  0.4 

11.68   .46 

57-3  0.6 

30.45    .«3 

57.5  0.8 

59.27  -IS 

56.5  0.7 

69.04  1.71 

84.4  0.8 

28.y 

42.48 

.z6 

53.10.3 

XX.20    .50 

57.7  0.1 

30.2X   .25 

58.x  0.4 

59."    .17 

57-1  0.5 

67.30  X.78 

84.9  0.3 

Sept.     7-2 

42.32 

.«7 

52.8  0.3 

XO.69    .52 

57-6  0.3 

29.95  -as 

58.2  0.1 

58.93    .18 

57.4  0.2 

65.50  i.8x 

85.0  o.« 

17.2 

42.15 

•X7 

52.6  0.2 

xo.x8  .50 

57.0  0.8 

29.70  .25 

57.9  0.5 

58.75    .18 

57.5  0.1 

63.70  1.79 

84.6  0.7 

27.2 

41.99 

.15 

52.4  0.1 

9.68  .47 

55.9  i.s 

29.45    •«4 

57.1  1.0 

58.57    .17 

57.4  0.3 

61.93  1.74 

83.6  1.2 

Oct.      7-2 

41.84 

.13 

52.3  0.0 

924  .41 

54-4  1.7 

29.22     .22 

55.9  X.4 

58.4X    .15 

56.9  0.6 

60.23  1'^ 

82.2  X.6 

17. 1 

41.72 

.20 

52.3  0.1 

8.87  .33 

52.5  8.0 

29.02     .19 

54.2  1.9 

58.27    .12 

56.2  0.8 

58.65  1.51 

80.3  2.1 

27.1 

41.64 

.06 

52.4  o.« 

8.58  .23 

50.3  «.3 

28.86     .14 

52.2  2.3 

58.16    .09 

55.2  I.I 

57.23  1.33 

78.0  9.5 

Nov.     6.1 

4Z.6O 

.02 

52.7  0.4 

8.40     .12 

47.9  «-5 

28.74     .09 

49.8  2.6 

58.08    .05 

54.0  1.3 

56.OX  i.ii 

75.2  2.9 

16.X 

41.61 

•03 

53.2  0.5 

8.34    .00 

45.3  «.6 

28.67     .03 

47.0  2.9 

58.06    .00 

52.6  1.6 

55.03    .85 

72.2  s-a 

126.0 

4Z.66 

.08 

53.8  0.7 

8.41  .13 

42.6  2.6 

28.66     .02 

44-0  3.1 

58.08    .04 

50.9  1.8 

54.31    -57 

68.9  3.4 

Dec.     6.0 

41.77 

.13 

54.5  0.9 

8.6x   .26 

40.0  2.5 

28.72     .08 

40.8  3.2 

58.15    .09 

49.0  1.9 

53.89    .27 

65.5  3.5 

z6.o 

41.93 

.18 

55.5 1.0 

8.93    .38 

37.6  a.3 

28.83     .14 

37-5  3.3 

58.27    .14 

47.0  2.0 

53.78    .04 

61.93.5 

25.9 

42.13 

.22 

56.5 1.1 

9.36    .49 

35.4  a.i 

28.99    .19 

34-2  3.a 

58.43    .18 

44.9  2.1 

53-97    .35 

58.4  3.4 

35-9 

42.36 

.85 

57.7 1.« 

9.90.   .59 

33.4  1*8 

29.2X     .24 

3X.I  3.1 

58.63    .22 

42.8  2.1 

54.48    .66 

55-1  3.2 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

d  Hercnlis. 

9  Ophiachi. 

a*  Herculis. 

TT  Herculis. 

B  Ophiuchi. 

Meui 

Solar 
Date. 

Right 
AtcenaioD. 

Declina- 
tion 
North, 

Right 
Aacenaion. 

Declixia- 

tion 

South, 

.Xn. 

Declina- 
tion 
North, 

Right 
Aacenaioa 

Declina- 
tion 

North, 

Right 
Aacenaion. 

Declina- 
tion 
South, 

h   m 

e       ' 

h   in 

•      t 

h   m 

0      » 

h   m 

0      9 

h    m 

•      » 

1657 

+3342 

17    4 

-1536 

17  10 

+1430 

17  II 

+3654 

17  15 

-2453 

Jan. 

0.9 

• 
5409   •» 

40.43^ 

■  - 
38.44   •« 

2.80.7 

a 
4-90  .19 

X2.2  8.3 

a 
32.95  .19 

73-0  3.a 

a 
51.94    .«3 

56.6  o.t 

X0.9 

54-31   .»4 

37.5  a-8 

38.68    .as 

3.60.8 

5.XX     .88 

XO.0  8.8 

33.16    .83 

70.0  8.9 

52.X9    .86 

56.8  0.3 

20.9 

54-57    .«7 

34-8  «.5 

38.95    .«8 

4.40.8 

5.35  ."s 

7.88.0 

33-41   .87 

67.2  3.6 

52.46    .89 

57-00.3 

30.9 

54-86  .JO 

32.5  a.1 

39.24    .30 

5.20.8 

5.61    .87 

6.0  1.7 

33.69  .30 

64.7  8.8 

52.76    .3X 

57-4  0.4 

Feb. 

9.8 

55-X7  -38 

30.6  X.7 

39.54    .31 

5.90^7 

5.90    .89 

4.4  ».4 

34.00    .3« 

62.7  X.8 

53-08    .3a 

57-8  0.4 

19.8 

55-49  .S3 

29.2  x.a 

39.85    -31 

6.60.6 

6.19  .90 

3.x  1.0 

34.33  .33 

6x.2  X.3 

53.41    .33 

58.x  0.4 

Mar. 

X.8 

55.82   .S3 

28.3  0.6 

40.17   .31 

7.20.5 

6.49  .90 

2.30.6 

34-66  .34 

60.20.7 

53.74    .33 

58^5  0.4 

XI.8 

56.15  .3* 

28.0  0.0 

40.48    .31 

7.6  0.4 

6.78    .89 

1.90.8 

35.00  .33 

59-90.1 

54.07    .33 

58.80.3 

ai.7 

56.46  .31 

28.4  ow6 

40.78    .30 

7.9  o.a 

7.07    .88 

X.90.8 

35-33  .3« 

60.x  0.5 

54-40    .32 

59-2  0.3 

31-7 

56.77  .« 

29.2  I.X 

4X.07    .99 

8.0  0.X 

7.35  .37 

2.40.7 

35.64   .31 

60.9  X.X 

54.71    .31 

59.40.8 

Apr. 

10.7 

57-05   -t? 

30.6  1.6 

41.35    .«7 

8.0  Owl 

7.62    .86 

3.2  X.I 

35.94   .«9 

62.3  x.6 

55.OX    .89 

59.60.2 

ao.6 

57.30    .«4 

32.4  «.o 

4X.6x   .as 

7.9  o.a 

7.86    .84 

4.5 1.4 

36.2X    .86 

64.1  8.0 

55.30    .88 

59.7  0.x 

30.6 

57-53  .« 

34.6  a.3 

4X.85   .33 

7.6  0.3 

8.09   .ax 

6.0  X.6 

36.46    .83 

66.41.4 

55.56    .35 

59.8  O.X 

May 

Z0.6 

57.72   .x8 

37.x  8.6 

42.07    .90 

7.30.4 

8.29   .18 

7.8  x.8 

36.67    .X9 

68.9  «.7 

55.80    .83 

59-90.1 

20.6 

57-88   .14 

39.8  «.8 

42.26   .17 

6.90.4 

8.46    .X5 

9.78.0 

36.84    .15 

71-7  2-9 

56.02    .ao 

60.0  0.X 

30.5 

58.00     .10 

42.6  a.8 

42.42   .14 

6.50.4 

8.60     .18 

ZX.8  8.x 

36.97    •" 

74-6  3.0 

56.20    .X7 

60.0  ax 

June 

9.5 

58.08   .06 

45.4  «.« 

42.55    •" 

6.x  0.4 

8.7X     .09 

13.8  8.x 

37-06   .07 

77.6  3.0 

56.35    .13 

60.x  0.x 

195 

58.12    .oa 

48.1  a.7 

42.64    .07 

5.60.4 

8.78     .06 

X5.9  8.0 

37."  -oa 

80.5  8.9 

56.46    .09 

60.20.x 

39-5 

58.XI    .03 

50.8  a.5 

42.69   .03 

5.20.4 

8.82     .08 

X7.8  X.9 

37."   -oa 

83.3  «-7 

56.52    .05 

60.4  0.x 

July 

9.4 

58.06  .07 

53.2  fcS 

42.70   .01 

4.90.4 

8.8x   .08 

X9.7  1.8 

37.07   -07 

85.9  «-5 

56.55    -00 

60.5  o.t 

19.4 

57.97   ." 

55.4  a.0 

42.68   .05 

4.50-3 

8.77  .06 

2X.4  x.6 

36.98   .xx 

88.2  8.8 

56.53    .o* 

60.60.x 

294 

57.84   .14 

57.3  x.7 

42.62    .08 

4.2  0.3 

8.69    .09 

22.8  Z.3 

36.85   .xs 

90.3 1.9 

56.48    .oB 

60.7  0.x 

Ang. 

8.3 

57.68    .18 

58.8  1.4 

42.52    .XX 

3.90.3 

8.58     .13 

24.0  z.x 

36.68   .x8 

92.0  X.S 

56.38    .X3 

60.80.0 

18.3 

57.48  .ax 

60.0  z.o 

42.39  .14 

3.60.3 

8.44     .15 

25.0  0.8 

36.48     .3X 

93.3  1.1 

56.25    .15 

60.8  0.0 

28.3 

57.27    -M 

6a7o.6 

42.24  .16 

3.40.3 

8.27     .17 

25.7  0.6 

36.26  .33 

94.20.7 

56.09    .X7 

60.7  0.Z 

Sept. 

7-3 

57-04   -«3 

6z.i  0.x 

42.07   .17 

3*xo.a 

8.09    .18 

26.20.3 

36.02    .85 

94.70.3 

55.91    .18 

60.6  0.8 

17.2 

56.80    .33 

6x.o  0.3 

41.89   .z8 

2.9  o.a 

7.90    .19 

26.3  0.0 

35.76    .85 

94.80.8 

55-72   .19 

60.4  aa 

27.2 

56.57     .83 

60.50.7 

41.72    .17 

2.70.2 

7.72    .x8 

26.x  0.3 

35-52    .34 

94.4  0.6 

55.54    .^8 

60.x  0.3 

Oct. 

7.2 

56.35  .« 

59.6  i.x 

4X.56   .15 

2.50.8 

7.54   •»? 

25.6  0.6 

35-28    .83 

93.5  X.X 

55.36    .X7 

59-8  0.4 

17.2 

56.  x6  .18 

58.2  i.$ 

41.42  .la 

2.30.1 

7.38    .14 

24.90.9 

35.06    .80 

92.2  X.S 

55-2X   .14 

59.3  0.4 

27.1 

56.00    .14 

56.4  X.9 

41.31  .09 

2.30.0 

7.26    .XX 

23.8  1.8 

34.88    .x6 

90.5  x.9 

55-09  -» 

58.9  0.4 

Nov. 

6.1 

55-88   .10 

54-3  a.3 

4X.24  .05 

2.30.x 

7.17  -07 

22.4  I.S 

34.74  •" 

88.4  3.3 

55.0X  .06 

58.5  0.4 

16. 1 

5581    .05 

51.9  «.6 

4X.22  .00 

2.4  0.8 

7.12     .08 

20.8  X.8 

34.64  .07 

85.9  3.6 

54.98  .01 

58.1  a4 

26.0 

55.79  .» 

49.1  a.8 

.41-25   .05 

2.60.3 

7.12     .02 

18.9  a.o 

34.60  .01 

83.x  3.9 

54-99  .05 

57-8  0.3 

Dec. 

6.0 

55.83   .06 

46*2  3-0 

41-33   .>o 

3.00.4 

7-17   -07 

16.9  a.i 

34.62  .04 

80.x  3.1 

55.07   -" 

57-5  0.2 

x6.o 

55-92   .ia 

43.1  3.1 

41.46   .IS 

3-4  0.5 

7.26     .13 

X4.6  a.8 

34.69    -w 

77.0  3.a 

55.19  .15 

57-4  0.1 

26.0 

56,06  .17 

40.0  3.x 

41-63    .19 

4.00.6 

7.41    .16 

12.4  3.3 

34.82  .15 

73.8  3.8 

55-37   .«o 

57.40.0 

,= 

35-9 

56.26   .aal  37.0  a.9 

41.84    .«3 

4.80.7 

7-59  .«> 

X0.1  8.3 

35.00     .30 

70.7  3.1 

55.58  .34 

57.5  0.x 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Soltf 
Date. 

^OphiachL 

dAras. 

^Draconia. 

a  OphiuchL 

1  Hercalia. 

.^SU 

DwUna- 

tion 

Right 

AMOMiOO. 

DeeUxtt- 

tion 

Bight 
iUoeaaioiL 

OMUna- 

tion 

AaoaaaiQn. 

NmSk. 

.J^U. 

Declina- 
tion 

17  ao 

o       s 

-34  4 

h    m 
1732 

•     # 
^6035 

h    m 

17  a8 

h   m 
1730 

•     • 
+1237 

h   m 

1736 

0 

+46    3 

Jan. 

1.0 

S 

XS.6X  .M 

58.QObi 

s 
3.49 

.36 

55-8  x.2 

a 
8.70   .X7 

a6-5  3-9 

a 
17.17 

.xB 

56.0  8.8 

8 

37-23 

.16 

30.41^ 

X0.9 

15-85  •« 

S8.X0ba 

3.88 

.41 

54-11.7 

8.91    ••§ 

a3.i  3.2 

17-37 

.ax 

53.9  «•! 

37.4a 

.81 

37.2  3^8 

ao.9 

x6.xa  •90 

58.4  0.$ 

4-34 

^ 

5*5  1.4 

9.17   ^ 

aao  a.9 

17.60 

•24 

51.8  X.9 

37.fi5 

.86 

24.18.9 

10.9 

16.42  ^ 

58.80.4 

4.84 

.51 

51.3  i.x 

9-48   .34 

17.2  8.9 

17-84 

.86 

50.0  x.7 

37.94 

.90 

al.4  8.5 

FaK 

9.8 

X6.73    .M 

59-ao.4 

S-38   ^ 

.5<M«.7 

9.84    .39 

r5.0  8.o 

x8.ta 

.88 

48-4  x.4 

38.25 

.33 

X9.xa.o 

tgS 

17.06    .33 

59-50.4 

5-95 

.98 

49.8  0.4 

10.22    .40 

X3.2  X.4 

x8.4e 

.29 

47.a  X.I 

38.60 

.39 

17-3  X.5 

Mar. 

X.8 

X7.38    .3S 

59.90.1 

C53 

.38 

49.60.x 

10.6a  .41 

X2,X  o.t 

X8.69 

.89 

4fi.3  0.7 

38.9fi 

.97 

X6.Z0.9 

XX.8 

I7-7X   -SI 

60.20.5 

7.«a 

.51 

49.70.2 

1X.04  -41 

XX.60.X 

18.99 

.89 

45.90.8 

39.33 

-37 

X5.6  0.8 

ai.7 

X8.04  .34 

60.4  o.t 

7^ 

•57 

50-00.9 

1X.45  .40 

xx,8  0.9 

X9.aa 

-89 

45.8  0.8 

39.70 

.37 

15.6  0.4 

3x7 

18.3$  .31 

60.60.2 

8.a5 

•SS 

50.70.1 

1X.84  .99 

X2.6  X.I 

i9-5fi 

.88 

46.20.6 

40.06 

.35 

X6.3  X.O 

Apr. 

Xo,7 

X8.6S   .«0 

6a8o.x 

8.79 

.99 

51.7  1.1 

X2.22    .30 

X4.0  X.7 

19-84 

.86 

47.0  x.o 

40.40 

.33 

X7.6  x.6 

ao.7 

18,94  •«» 

60.80.x 

9.30 

•49 

5a.9  1-3 

12.56    .33 

x6.o  a.8 

20.09 

-•9 

48.2  x.3 

40.7a 

.30 

X9.4  «.x 

30.6 

19.20    .16 

6a9o.o 

9.77 

.4S 

54.3  1.5 

12.86   .89 

18.4  8.6 

20.33 

•23 

49.fi  x.« 

4X.0X 

.87 

21.8  8.5 

May 

X0.6 

19.45  -"S 

60.90.0 

X0.X9 

•40 

55*9  1.7 

13.1a    .84 

ax,2  3.0 

20.55 

.80 

51.3  x.8 

41.27 

.83 

24.4  a^a 

•0.6 

19.66    ,» 

6a9o.o 

10.55 

•34 

57*7  !.• 

13.34    •«« 

84-3  3.8 

20,74 

.x8 

53.a  1.9 

41.48 

.19 

27.4  3.x 

30.5 

X9.85    .17 

60.90.0 

X0.86 

••7 

59-«2.o 

13.49  •u 

a7.fi  3.3 

20.90 

.X4 

55.a  8.0 

4X.64 

.14 

30.5  3.8 

Jona 

9.5 

20.00    .Z3 

61,0  0.0 

IX.XQ 

.20 

6x.6  a.0 

13.59    .07 

30.9  3.3 

2X.03 

.XX 

57.a  8.0 

41.75 

.09 

33.8  S.2 

X9.5 

20.XX    .09 

6x.O  ObX 

XX.26 

.19 

63.7  «-o 

X3.63    .01 

34-2  3-3 

2X.X2 

.07 

59-2  8.0 

4X.82 

.04 

37.0  38 

29.5 

20.18    .OS 

61.X  0.1 

11.35 

.09 

65.7  a.o 

13.60    .05 

37.4  3.x 

2X.I8 

.04 

6x.3  1.9 

4X.82 

.03 

40.1 3.1 

J»iy 

9.4 

20.2S    .01 

6x.2  0.1 

11-37 

.09 

67.7  «.f 

13.52    .XI 

40.5*9 

2X.X9 

.00 

63,0  1.8 

-4X.78 

'<Kf 

43.1  a-0 

19.4 

20,8O    .OS 

6x.2  0.x 

IX.30 

•xo 

69.51-7 

1339  .xe 

43'aa.« 

2X.I7 

.04 

64.7  X.6 

4X.68 

.18 

45.8  8.6 

«9.4 

20.X5    U)7 

61.3  0.x 

ix.x6 

.»7 

71.2  1.5 

13x9  -■« 

45.6  8.8 

2X.XO 

.08 

66.2  x.4 

41.54 

.X7 

48.2  8.3 

Aug. 

8.4 

20.05    .11 

61.4  0.0 

10.95 

.24 

72.6  x.a 

12.95    -«7 

47.7  x.t 

2X.OO 

.xs 

67.4  x.s 

41.35 

.81 

50.3  X.f 

x8.3 

X9.92    .14 

6X.4  0.0 

XO.68 

.30 

73.60.9 

ia.67    .30 

49^3  x.4 

20.88 

•X4 

68.50.9 

4X.XX 

.85 

52.0 1.5 

a8.3 

19.77    .»7 

6X.3  0.x 

10.36 

-34 

74.4  0.5 

ia.35  .33 

50.50.9 

20.7a 

.X7 

69.3  a6 

40.85 

.88 

53.2  X.O 

Spt. 

7-3 

19.60    .x8 

6x.ao.x 

10.OX 

.3« 

74-7  O.X 

X2.0I    .35 

51.2  0.4 

20.55 

.x8 

69.8  o;4 

40.5fi 

.30 

54-0  O.S 

X7.a 

19.41    '^9 

61.0  o.t 

9.63 

.37 

74.fi  0.8 

IX.66    .36 

5X.4  O.X 

20.36 

.X9 

70.00.1 

40.26 

.30 

54.30.0 

«7-a 

19.29    .x8 

60.80.3 

9<a6 

.3« 

74.1  0.7 

11.30    .39 

51^  0.6 

2a  X7 

.19 

69.9  o.« 

39-9fi 

.30 

54.2  0,4 

Oct. 

7.a 

19.04    .17 

60.40.3 

8.9X 

•34 

73.a  x.x 

10.96    .33 

50.2  x.x 

19-99 

.X7 

69.6  as 

39.66 

.89 

5350^ 

X7.a 

18.89  -u 

60.x  0.4 

8.60 

.ag 

72.0  1.4 

10,64    .30 

48.9  x-« 

•19.83 

.xs 

69.00.8 

39.39 

.86 

52.3  x.4 

a7.i 

18.77    -w 

59.70.4 

8.34 

.S3 

70.3  X.7 

10.36    .89 

47.1  a.0 

X9.69 

.xa 

68.0  x.x 

39.14 

.83 

50.7  x.9 

Nov. 

6.1 

X8.68   .06 

59.3  0.4 

8.15 

.15 

68.4  a.o 

10.12    .ax 

44-8  8.4 

X9.59 

.08 

66.8  X.3 

38.94 

.X8 

48.6  2.3 

X6.x 

18.65   .ox 

59.0  0.3 

8.04 

.06 

66.33.8 

9.93    .15 

42.1  8.8 

19.53 

.04 

65.4  X.6 

38.78 

.X3 

4fi.l«.7 

36.x 

18.66   .04 

58.70.8 

8.02 

.03 

64.1  a.3 

9.82    .08 

39.1  3.x 

19.51 

.01 

63.7  x.8 

38.68 

.07 

43.3  3.0 

V9Q. 

6.0 

18.73   .09 

58.5  O.X 

8.10 

.za 

6x.8  a.3 

9.76   .ox 

35-8  3.3 

19.54 

.06 

61.8  2.0 

38.64 

.ox 

40.2  3.2 

x6,o 

18.85   .14 

58.4  0.0 

8.28 

.ax 

59.fi  «.a 

9.78    .06 

3a.4  3.9 

X9.62 

.10 

59.7  a.x 

38.66 

.06 

3fi.9  3.3 

96.0 

19.02    .19 

58.4  0.x 

8.54 

•30 

57.5  «.o 

9.88    .X3 

a8.9  3.9 

19-75 

.xs 

57.fi  a.8 

38.75 

.X8 

33.5  3.4 

35.9 

19.23  .«s 

58.6  0.2 

8.88 

*38 

55.5  1.8 

10.04    ,X9 

a^4  3.4 

19-91 

.z8 

55.4  «.« 

38.90 

.x8 

30.2  3.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

<•>  Draconis. 

fi  Hercnlia. 

V''  Draconis. 

^Hercalis. 

y  Draconis. 

Mean 
SolM 
Date. 

' 

j 

lUgbt 

Declina- 
tion 
Nvrth. 

Right 

DecKna- 
Uon 

.Right 
Ascension. 

Doclina- 

tion 

Nartk. 

Right 
Ascensloa 

DwiHna- 
Uon 

North, 

Right 
Ascension. 

Declina- 
tion 

h 

m 

0      t 

h 

m 

0      • 

h 

m 

0      1 

h 

m 

0      • 

h 

m 

0  •  t 

1737 

+6847 

17  4« 

+2746 

1743 

+  72  II 

1752 

+3715 

17  54 

+5129 

Jan. 

z.o 

t 
28.39 

.17 

70.83.6 

8 
32.OZ 

.15 

42.5  «.9 

i 
38.22 

.15 

49-2  3.7 

48!46 

.16 

47.3  3-8 

8 

X5.39 

-X3 

59-9  3-4 

10.9 

28.62 

•aB 

67.4  3.3 

32.19 

.19 

39.7  «-7 

38.44 

.99 

45.7  3-4 

48.62 

.19 

44.2  3.0 

X5.55 

.19 

56.5  3.3 

80.9 

28.93 

•38 

64.2  3.0 

32.40 

•as 

37. X  2-5 

38.80 

.4« 

42.4  3.x 

48.83 

•93 

41.4  9.8 

X5.78 

•85 

53-3  3.0 

30.9 

29.38 

•47 

61.3  3.6 

32.65 

••6 

34.8  9.9 

39.28 

.53 

39.5  a.7 

49.08 

.96 

38.7  «.4 

16.05 

•30 

50.4  8.7 

Feb. 

9.9 

29.90 

•55 

58.9  9.1 

32.92 

.98 

32.7  X.8 

39.86 

.69 

37.t  a.* 

49.36 

.99 

36.5  9.0 

16.38 

.34 

47.9  9.9 

19.8 

30.47 

^ 

57.1  1.5 

33.21 

.30 

31.2  1.3 

40.51 

.68 

35.2  X.6 

49.66 

-3X 

34.7  x.5 

16.74 

.37 

45.9  X.7 

Mar. 

Z.8 

31.09 

•fi* 

5^9o•9 

33.51 

.51 

30.00.8 

41.22 

.73 

33.9  X.0 

49.98 

.33 

33-4  x.0 

17.12 

.39 

44.6  I.I 

11.8 

31.73 

•65 

55.3  o-t 

33-82 

•3« 

29.5  0.3 

4X.96 

-75 

33.2  0.3 

50.31 

.33 

32.8  0.4 

17.52 

-40 

43.8  0.4 

21.7 

3».38 

.64 

55.4  0-5 

34-13 

.31 

29.40.* 

42.72 

•74 

33.3  0.4 

50.64 

-33 

32.7  0.9 

17.92 

.40 

43-7  0.9 

31.7 

33.00 

.61 

56.2  I.I 

34.43 

.30 

29.9  0-7 

43.43 

-71 

34.0  1.0 

50.97 

.5« 

33.2  0.8 

18.32 

.39 

44.3  0.9 

Apr. 

X0.7 

33.60 

.57 

57.7  1.7 

34.72 

.98 

30.9  x.« 

44.14 

.66 

35.3  x-6 

51.29 

.31 

34.3  X.3 

18.70 

.37 

45.4  x-5 

20,7 

34.13 

.3» 

59-7  a.« 

35.00 

-»7 

32.4  1.7 

44.78 

.59 

37.2  9.9 

51.59 

.99 

35.9  x.8 

19.07 

.35 

47.2  9.0 

30.6 

34.60 

•43 

62.  z  9.7 

35.26 

.94 

34.3  a.o 

45.33 

.5«     39-6  9.6 

51.87 

.97 

37.9  8.8 

19.39 

.31 

49.4  8.5 

May 

10.6 

34-99 

•35 

65.0  3.0 

35.49 

•91 

36.5  a-3 

45.79 

.41     42.5  3.0 

52.12 

.23 

40.4  9.6 

19.68 

•87 

52.x  9.8 

to.6 

35.29 

.96 

68.2  3.5 

35-69 

.iS 

38.9  9.5 

46,14 

.30     45.63.9 

52.34 

.90 

43.1  8.8 

19-93 

.99 

55.1  3.1 

30.6 

35.50 

.10 

71.6  3.4 

3585 

.15 

41.5  a.6 

46.38 

.18     48.93.4 

52.52 

.x6 

46.0  3.0 

20.  X2 

-X7 

58.3  3.3 

June 

9-5 

35.60 

•05 

75-0  3.5 

35.98 

.11 

44-2  9.7 

46.50 

.06 

52.4  3.4 

52.66 

.19 

49.0  3.0 

20.26 

.11 

61.6  3.4 

19.5 

35.60 

.05 

78.5  3.4 

36.07 

•07 

46.9  9.7 

46.50 

.07 

55.8  3.4 

52.75 

.07 

52.1 3.0 

20.34 

.05 

65.0  3.3 

29-5 

35.50 

.15 

81.8  3.3 

36.12 

.03 

49.5  a-8 

46.37 

.19 

59.2  3.3 

52.79 

.09 

55.  X  8.9 

20.35 

.01 

68.33.9 

July 

9.4 

35.29 

.«5 

85.0  3.1 

36.12 

.09 

52.0  9.4 

46-13 

.30 

62.4  3.x 

52.79 

.03 

57.9  a.8 

20.31 

.07 

71.5  3.0 

19.4 

34.99 

.54 

87.9  9.8 

36.09 

.06 

54-3  «.« 

45.77 

-41 

65.3  9.8 

52.74 

-07 

60.6  9.5 

20. 2  X 

.X3 

74.4  8.8 

29-4 

34.61 

.4« 

90.5  «-4 

36.OX 

.xo 

56.3  1.9 

45.31 

.51 

67.99.4 

52.65 

.19 

63.0  9.9 

20.05 

.18 

77.1  8.5 

Ang. 

8.4 

34.15 

.49 

92.7  9.0 

35.89 

.14 

58.1  1.6 

44.76 

.59 

70.2  9.0 

52.51 

.16 

65.x  1.9 

19.84 

•93 

79.4  9.1 

18.3 

33.62 

•55 

94.5  1.8 

35.73 

•17 

59-51.3 

44.12 

.66 

72.0  Z.6 

52.33 

.X9 

66.8  1.3 

19.59 

.87 

81.3  1.7 

a8.3 

33.04 

.(0 

95.8  1.1 

35.55 

.19 

60.60.9 

43.43 

•7* 

73.4  X.I 

52.  X2 

.99 

68.x  1.1 

19.30 

■3X 

82.8  1.3 

Sept. 

7-3 

32.42 

•69 

96.60.6 

35.35 

.91 

61.3  0.5 

42.69 

.76 

74.2  0.6 

51.89 

-14 

69.0  0.7 

18.97 

-33 

83.8  0.8 

173 

31.77 

.63 

96.9  0.0 

35.13 

.99 

61.6  0.1 

41.92 

.77 

74.6  O.Z 

51.64 

.85 

69.5  a9 

18.63 

.35 

84.4  0.3 

27.2 

31.12 

.64 

96.70.5 

34.9» 

.99 

6z.6  0.3 

4X.14 

.77 

74-4  0.4 

51.38 

.95 

69.50.9 

X8.28 

.35 

84.4  0.9 

Oct. 

7.2 

30.49 

.6s 

95-9  X'O 

34.69 

.91 

61.  X  0.7 

40.37 

.75 

73.7  X.0 

5X.I3 

.84 

69.10.7 

X7.94 

-34 

83.9  0.7 

17.2 

29.89 

.58 

94.6  1.5 

34-49 

.19 

60.2  1.1 

39.64 

.70 

72.5  X.5 

50.89 

.99 

68.2  1.1 

17.61 

.31 

82.9  1.9 

27.1 

29.34 

.5« 

92.8  «.o 

34.32 

.16 

59.0  1.4 

38.96 

•64 

70.8  a.o 

50.68 

.19 

66.9  1.3 

17.31 

.98 

81.4  1.7 

Nov. 

6.1 

28.85 

.44 

90.69-5 

34- «8 

.19 

57.3  1.8 

38.36 

.55 

68.69.4 

50.50 

.16 

65.x  9.0 

17.06 

.83 

79.5  8.8 

16.  X 

28.45 

•85 

87.9  a.9 

34.08 

.08 

55.3  a.1 

37.86 

.45 

66.0  9.8 

50.37 

.ZI 

63.0  9.3 

16.85 

.18 

77.1  2.6 

26.1 

28.15 

•ts 

84^3.9 

34.03 

.03 

53.0  9.4 

37.46 

.53 

63.0  31 

50.28 

.06 

60.5  9.6 

16.70 

.19 

74.3  3.0 

Dec. 

6.0 

27.95 

•14 

8X.5  3.4 

34.03 

•09 

50.5  9.6 

37.19 

.90 

59.7  5.4 

50.25 

.00 

57.7  8.9 

16.62 

.05 

71.2  3.8 

x6.o 

27.87 

.09 

78.03.6 

34.08 

•07 

47.8  9.8 

37.06 

.07 

56.2  3.5 

50.27 

.03 

54.7  3.0 

16.60 

.09 

67.9  3.4 

26.0 

27.91 

.JO 

74.4  3.6 

34.18 

.19 

45.0  9.8 

37.06 

•07 

52.7  3.6 

50.35 

.10 

51.6  3.1 

16.65 

.09 

64.4  3.4 

36.0 

28.07 

•ts 

70.93.5 

34.32 

•»7 

42.2  9.7 

37.20 

.90 

49.x  3-7 

50,48 

•X5 

48.5  3.1 

16.77 

•X5 

61.0  3.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 

Solar 
Date. 

y«  Sagittarii. 

0  Herculis. 

fi  Sagittarii. 

vSerpentis. 

A  Sagittarii. 

Right 
Aacensioa 

Declina- 
tion 
South. 

Right 
Ascension. 

DecUna- 

tion 
North. 

Right 
AscensaoiL 

DecUna- 
tion 
South. 

Right 

Declina- 
tion 

Right 
Ascension. 

Declina- 
tion 
South. 

h  m 
1759 

e        * 
-3025 

h 
18 

m 

3 

+2844 

h 
18 

m 

7 

0      » 
-21     5 

h 
18 

xn 
16 

e        f 

h    m 
18  21 

0      » 
-2528 

Jan. 

I.O 

t 
22.80 

.90 

30.0  0.4 

s 
37.78 

.13 

54-4  «.9 

46V 

.x8 

4.2  0.x 

7^5 

•15 

27.5  1.5 

s 
47.75    .16 

35.2  0.9 

II.O 

23.01 

.23 

29.60.4 

37.93 

•17 

51.6  9.7 

46.97 

.9X 

4.30.9 

8.01 

.x8 

28.7  X.9 

47.93    .» 

350  0.9 

20.9 

23.26 

.26 

29.3  0.3 

38.13 

.9X 

49.0  9.5 

47.19 

-a4 

4.40.9 

8.20 

.9X 

29.9  I.X 

48.15    .«3 

34-9  0.9 

30.9 

23.54 

.99 

29.0  0.9 

38.36 

-84 

46.6  9.3 

47.44 

.96 

4.60.9 

8.42 

.93 

31.0  x.o 

48.40  :  .96 

34.8  0.1 

Feb. 

9.9 

23.85 

.31 

28.8  0.9 

38.61 

•97 

44.5  1.9 

47.72 

.98 

4.80.x 

8.67 

.95 

31.9  0.9 

48.67  ,  .98 

34-6  CI 

19.8 

24.17 

.33 

28.7  O.Z 

38.89 

.99 

42.8  X.4 

48.01 

.30 

4.90.1 

8.93 

.97 

32.7  0.7 

48,96    .30 

34.50.x 

Mar. 

1.8 

24.50 

.34 

28.6  0.1 

39.19 

.30 

41.60.9 

48.32 

.31 

5.0  0.0 

9.21 

.98 

33.2  0.4 

49.27     .31 

34.3  0.9 

11.8 

24.84 

.34 

28.5  O.Z 

39.50 

.31 

40.9  0.4 

48.63 

.39 

4.9  o.x 

9.49 

.99 

33.5  0.1 

49.59    .3* 

34.1 0.9 

21.8 

25.19 

•34 

28.4  O.X 

39.81 

.31 

40.8  0.x 

48.95 

.39 

4.80.x 

9.78 

.99 

33-5  0.1 

49.92    ,33 

33.9  O.S 

31.7 

25-53 

.34 

28.4  O.Z 

40.12 

.31 

41.2  0.7 

49.26 

-31 

4.60.9 

XO.08 

.99 

33.2  0.4 

50.24    .33 

33-6  0.3 

Apr. 

10.7 

25.86 

.33 

28.3  0.0 

40.42 

.30 

42. Z  Z.9 

49.58 

.31 

4.4  0.3 

XO.36 

.98 

32.7  0.7 

50.57    .39 

33.3  0.3 

20.7 

26.18 

-3a 

28.3  0.0 

40.71 

.98 

43.5  1.6 

49.88 

.30 

4.00.4 

X0.64 

.97 

31.9  0.9 

50.89    .31 

330  0.3 

30-7 

26.49 

.30 

28.3  0.0 

40.98 

.96 

45.4  a.o 

50.17 

.98 

3.60.4 

xa9i 

.96 

30.9  X.I 

5I.X9    .30 

32.6  0.3 

May 

10.6 

26.78 

.38 

28.3  0.1 

41.23 

.93 

47-6  9.3 

50.44 

.96 

3.20.4 

XI. 16 

.24 

29.8  x.9 

51.48    .a8 

32.3  0.3 

20.6 

27.04 

.«5 

28.4  0.Z 

41.45 

.30 

50.0  9.6 

50.69 

•M 

2.80.4 

1 1.40 

.99 

28.5  1.3 

51.75   .a6 

32.0  0.3 

30.6 

27.28 

.« 

28.6  0.9 

41.64 

.17 

52.7  «.7 

50.91 

.9X 

2.40.4 

XX.60 

.19 

27.2  x.3 

51.99   .23 

31.8  0.9 

June 

9-5 

27.47 

.x8 

28.8  0.3 

41.79 

.13 

55.4  «.8 

51.XO 

-17 

2.Z  0.3 

XX.78 

.z6 

25.8  1.3 

52.20   .19 

31.6  0.1 

19.5 

27.63 

.14 

29.1  O.S 

41.90 

.09 

58.2  9.8 

51.26 

.^4 

1.80.3 

11.93 

.13 

24.5  1.3 

52.38   .15 

31.6  ao 

29.5 

27.75 

.09 

29.5  0.4 

41.97 

.05 

6z.o  9.7 

51.38 

.09 

1.60.9 

12.04 

.09 

23.2  x.9 

52.51    -XX 

31.6  ao 

July 

9-5 

27.82 

.05 

29.9  0.4 

41.99 

.00 

63.6  9.5 

51.45 

.05 

1*4  0.Z 

12.10 

.05 

22.0  X.X 

52.60  .07 

31.6  0.1 

19.4 

27.84 

.00 

30.3  0.4 

41-97 

.04 

66.  z  9.3 

51.48 

.OX 

1.3  0.1 

12.13 

.oz 

20.9  1.0 

52.64     .09 

3X.8  a9 

29.4 

27.82 

.05     30.7  0'4 

41.91 

.08 

68.3  9.x 

51.46 

.04 

1.30.0 

12.11 

.03 

20.0  0.9 

52.64     .03 

32.0  0.9 

Aug. 

8.4 

27.74 

.09  1   31,1  0.4 

4X.80 

.19 

70.3  1.8 

51.40 

.08 

1.3  0.0 

12.06 

.07 

19.2  0.7 

52.59     .07 

32.2  a9 

18.4 

27.63 

.X3 

31.5  0.3 

41.66 

.z6 

71.9  1.5 

51.30 

.19 

1.3  ao 

11.97 

.ZX 

X8.5  0.6 

52.50     .11 

32.4  a9 

28.3 

27.48 

.z6 

3Z.80.9 

41.49 

.19 

73.2  i.x 

51.17 

•H 

Z.30.0 

11.84 

.14 

18.0  a4 

52.37     .14 

32.6  a9 

Sept. 

7.3 

27-31 

•19 

32.0  0.Z 

41-29 

.91 

74.Z  0.7 

51.OZ 

.»7 

1.3  0.0 

IX.69 

.x6 

17.6  0.3 

52.21     .17 

32.8  ax 

173 

27.11 

.ao 

32.0  0.0 

41.07 

.99 

74.7  0.3 

50.84 

.x8 

1.3  0.0 

11.52 

.17 

17.4  0.9 

52.03     .19 

33.0  ax 

27.2 

26.91 

.90 

32.0  O.X 

40.85 

.99 

74.8  O.X 

50.65 

.z8 

X.3  o.x 

11.34 

.18 

17.3  0.0 

51.84     .19 

33.0  0.0 

Oct. 

7.2 

26.71 

.19'  31.80.3 

40.62 

•9X 

74.5  0.5 

50.47 

.18 

X.20.X 

11.17 

•«7 

17.4  0.x 

51.65     .19 

33.0  ai 

17.2 

26.53 

.171  31.40-4 
1 

40.42 

.ao 

73.8  0.9 

50.30 

.x6 

x.x  0.x 

11.00 

•x6 

17.6  0.3 

51.47    .17 

32.8  a9 

27.2 

26.37 

1 
.14,  31.00.5 

40.23 

.17 

72.7  1.3 

50.15 

•IS 

0.90.9 

10.85 

.13 

17.9  0.4 

51.31    .»4 

32.6  a9 

Nov. 

6.1 

26.26 

.10  1  30.5  0.6 

40.07 

.14     71-3  1.7 

50.03 

.10 

0.8  O.Z 

10.73 

.xo 

18.4  0.6 

51.18     .XX 

32.4  0.3 

x6.i 

26.18 

.05  !  29.9  0.6 

39.96 

.xo    69.4  9.0 

49.96 

.05 

0.60.x 

10.65 

.06 

19.1  0.7 

51.09  .07 

32.0  a3 

26.1 

26.15 

.00 

29.3  0.6 

39.88 

.05  '  67.3  9.3 

49.92 

.01 

0.5  O.X 

io.6x 

.09 

X9.9  0.9 

51.05     .09 

31.7  0.3 

Dec. 

6.1 

26.18 

.05 

28.6  0.6 

39.86 

.00  1  64.8  9.5 

49.94 

.04 

0.4  0.0 

X0.61 

.09 

20.9  1.0 

51.05     .03 

31.4  0.3 

x6.o 

26.26 

.xz 

28.1  0.3 

39.88 

.05    62.2  9.7 

50.01 

.09 

0.40.0 

10.66 

.07 

22.0  x.x 

51.11     .08 

31.1  0.3 

26.0 

26.40 

.16 

27.6  0.5 

39.96 

.xo 

59.4  9.8 

50.13 

.14 

0.5  0.Z 

10.75 

.XI 

23.1  x.9 

51.21     .13 

30.8  a9 

36-0 

26.58 

.ao 

27.1  0.4 

40.08 

.14 

56.6  9.9 

50.29 

.19 

0.6  O.X 

ia88 

.J5 

24.3  X.3 

51.36    .18 

30.6  a9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

X  Draconis. 

I  AquUae. 

C  Pavonis. 

«  Lyra. 
{Vega.) 

?  Lyra!. 

Right 
Aacensioa 

DecUna- 

tiOD 

Right 
Aicenaioa 

Declina- 
tion 
SimtK 

Right 
Aaceoaioii. 

DMslina- 
tion 

Right 
Ascenaioa 

Declina- 
tion 
Nertk. 

Right 
Ascenaioo. 

Declina- 

tion 
Nartk. 

h    m 
X8  2i2 

0       t 
+7241 

h    m 
1829 

-    818 

h    m 
1831 

0       • 
-7130 

h    m 
1833 

e 
+3841 

h 
18 

m 

46 

e         . 
+3314 

Jan.     x.o 

t 
46.75   •« 

33.0  3.4 

a 
45.69   .14 

48.8  0.8 

• 
I9bz6  ..so 

45.9  a.8 

8 
33.14     .09 

37.3  3.x 

8 
22.44 

.08 

49.8  8.9 

xx.o 

46.86   .18 

19-5  3-4 

45.84    .X7 

49.7  0.8 

19.53   .4* 

43.3  2.7 

32.26    .X4 

34.3  3.0 

33.54 

.X3 

46.9  8.8 

2I.O 

47"   •»« 

x6.x  3.3 

46.03     .20 

50.5  0.8 

20.00   .53 

40.6  8.5 

32.42    .x8 

2X.3  2.9 

22.69 

.z8 

44.x  8.7 

30.9 

47-5C  .44 

13.0  5*0 

46.25     .33 

51.2  0.7 

20.58   .62 

38.2  2.3 

33.63    .23 

18.5  2.6 

22.88 

.8X 

4X.5  8.5 

Feb.     9-9 

47-99  -55 

Z0.2a.5 

46.49    .25 

5Z.9  0.6 

2X.25..70 

36.0  2.0 

32.87    .86 

x6.x  2.2 

23.  XX 

•84 

39.3  8.8 

X9.9 

48.60  .64 

7.98.0 

46.75    .87 

53.4  0.4 

21.99  .76 

34.2  X.6 

33x5    ."9 

X4.0  x.8 

23.36 

.a7 

37.3  X.8 

Mar.     X.8 

49.37   -71 

6.Z  Z.4 

47.02    .28 

53.7  o.a 

22.79    .8x 

32.8  X.3 

33.46    .3x 

X2.5  X.2 

33.64 

.89 

35.7  x.3 

XX.8 

50.01   .75 

5.0  0.8 

47.31    -sw 

52.8  0.0 

23.62    .84 

31.6  0.9 

33.78    .33 

11.5  0.7 

33.94 

.3X 

34.7  0.7 

3X.8 

50.77  -77 

4.50.x 

47.60  .30 

52.7  0.2 

24.47    .86 

30.90.5 

34-"    -34 

xi.x  0.x 

24.26 

.38 

34.20.8 

3X.8 

5X.54    -76 

4-7  0-5 

47.90    .30 

53.4  0.4 

25.34    -86 

30.6  O.Z 

34-45   -H 

ZX.3  0.6 

24.58 

.38 

34-4  0.4 

Apr.  X0.7 

5«-3o  .7S 

5.6  i.a 

48.20  .29 

51.9  0.6 

26.19    .85 

30.60.3 

34-78  .33 

X2.X  x.x 

34-90 

.32 

35.x  x.o 

3a7 

53.OZ    .68 

7.0  x.8 

48.48  .28 

51.x  0.8 

27.03    .88 

31.1  0.6 

35."   .3a 

13.5  x.6 

25.21 

.30 

36.3  x.5 

30.7 

53.66    .61 

9.Z2.3 

48.76  .27 

50.2  0.9 

27.82    .77 

31.9  x.o 

35-43  .30 

X5.3  «-x 

25.52 

.89 

38.0  1.9 

May   X0.6 

54.33   .5a 

ll.6a.7 

49.03    .86 

49.2  1.0 

28.57    .7x 

33.0  x.3 

35.71   .«7 

17.6  2.4 

25.80 

.«7 

40.x  8.3 

2a6 

54.70  .4a 

14.4  3.0 

49.28  .24 

48.2  x.z 

29.35    .«♦ 

34.5  x.6 

35.97   -a4 

20.2  2.7 

26.06 

.as 

42.6  2.6 

30.6 

55.06  .30 

X7.6  3.3 

49.50     .81 

47.0  1.1 

39.85    .55 

36.3  X.9 

36.19     .80 

23.x  3.0 

26.29 

.8x     45.3  8.8 

June     9-6 

55.30  .18 

2X.0  3.4 

49.70    .x8 

45.9  1.1 

30.36    .45 

38.3  «.x 

36.38    .x6 

26.2  3.1 

26.49 

.X7     48.28.9 

19-5 

55.42   .06 

34.5  3.5 

49.86    .X4 

44.8  x.x 

30.76    .34 

4a 6  2.3 

36.52    .XX 

39.4  3.x 

26.64 

.X3     51-2  3.0 

29.5 

55.41   .07 

28.0  3*4 

49.99    .xo 

43.8  x.o 

31.04    .«3 

43.0  8.4 

36.61   .07 

33.5  3.x 

26.76 

.09 

54-3  3.0 

July     9.5 

55.37    .» 

31.4  3.3 

50.07    .06 

42.9  0.9 

31.21    .10 

45.4  «-4 

36.65     .02 

35.6  3.0 

26.82 

.©♦ 

57.2  2.9 

X9.5 

55.02   .3a 

34-6  3.x 

5a  12    .08 

42.0  0.8 

31.25     .08 

47.8  M 

36.64     .03 

38.5  8.8 

26.83 

.01 

60.0  8.7 

29.4 

54.64   .43 

37.6  3.9 

50.12    .02 

41.3  0.6 

3X.16    .X5 

50.2  8.3 

36.58     .08 

41.2  2.6 

26.80 

.06 

62.6  8.5 

Aug.     8.4 

54.16  .53 

40.4  «.5 

50.07    .06 

40.7  0.5 

30.95    .27 

52.4  8.x 

36.48    .X3 

43.7  a.3 

26.72 

.xo      65.0  2.2 

X8.4 

53.59   .61 

42.7  2.x 

49.99    .10 

40.2  0.4 

30.63    .37 

54.4  1.8 

36.33    .X7 

45.8  x.9 

26.60 

.14  1    67.1  1.9 

28.4 

53.94    .«9 

44.6  1.7 

49.88    .X3 

39.9  0.5 

30.2Z    .46 

56.0  X.5 

36.13    .20 

47-6  x.5 

26.44 

.18  1  68.8  1.6 

1 

Sept.    7-3 

53.31    .74 

46.1  z.a 

49.73  -IS 

39.6  0.2 

29.70    .53 

57.3  x.x 

35.9X    .83 

48.9  x.x 

26.24 

1 

.2Z       70.2  X.2 

17-3 

51.45    .78 

47.0  0.7 

49.57    .17 

39.5  0.1 

29.13    .58:  58.1  0.6 

35.67    .as 

49.8  0.7 

26.03 

.23  1    71.20.8 

27-3 

50.66    .79 

47.5  o.a 

49.39    ."8 

39-4  o-o 

28.53    .6x  j  58.5  0.1 

35.41    .26 

50.3  0.2 

25.80 

.24.   71.7  0-3 

Oct.      7'« 

49.86    .79 

47.4  0.3 

49.22    .17 

39.5  O.X 

27.91    .60,  58.30.4 

35.15    -afi 

50,30.2 

25.56 

.24,    71.80.1 

17.2 

49.08    .76 

46.8  0.9 

49.05    .16 

39.6  0.8 

27.33    .57 

57-7  0.9 

34.90    .25 

49.9  0.7 

25-32 

.23  '    71.5  0.5 

27.2 

48.33    .71 

45.7  '.4 

48.90    .14 

39.8  0.3 

26.77    .51 

56.5  X.4 

34.66    .22 

49.0  x.x 

25.11 

.2X       70.7  X.O 

Nov.     6.2 

47.65    .6* 

44.0  1.9 

48.77    .XX 

40.2  0.4 

26.30    .42 

54.9  X.8 

34.45    -XQ 

47.6  x.6 

24.92 

.x8     69.6  X.4 

x6.i 

47.05    .35 

41.9  a.4 

48.68    .07 

40.6  0.5 

3593    •3x 

52.9  8.x 

34.28    .X5 

45.8  2.0 

24.75 

.X4 

68.0  1.8 

26.x 

46.54    .45 

39.3  a.8 

48.63    .03 

4X.X  0.6 

25.67    .X9 

50.5  a.5 

34.15    .10 

43.6  8.4 

24.63 

.xo 

.  66.0  8.1 

Dec.     6.1 

46.16    .33 

36.4  3.1 

48.63    .02 

4X.7  0.7 

25.54    .06 

47.9  «.7 

34.08    .05 

41.02.7 

24.56 

.05 

63-7  a.4 

x6.o 

45.90   .19 

33.1  3.3 

48.67    .06 

42.4  0.8 

25.54    •07 

45.2  8.8 

34.05    .00 

38.2  8.9 

34-53 

•00 

61.x  8.7 

26.0 

45.78    .05 

29.7  3.3 

48.75     .XO 

43.2  0.8 

25.68     .2X 

43.3  a.8 

34.08    .06 

35.2  3.0 

24-56 

.05 

58.3  a.8 

36.0 

45.80    .10 

26.1  3.7 

48.88   .X5 

44.10.8 

35.96     .34 

39.5  2.8 

34.16     .XX 

32.2  3-x 

24.63 

.xo    55.4  a.9   1 
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i 
APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

MMn 

Solar 
Date. 

ffSagittariL 

5oDraconis. 

yLyrae. 

ffOctantis. 

C  Aquilae. 

1 

AscensioiL 

Daelina- 
doii 

SOMtk. 

Right 
Aacenaian. 

DeeUna- 
tion 

Right 

DaeUiia. 
tion 

AaS^oD. 

DeeHxia- 
tion 

SntJk, 

Right 
Aaeaaaion. 

j 

Declina- 

tion 
North, 

h    m 
1849 

•      » 
-2625 

h    m 
1849 

•      • 
+7518 

h    m 

1855 

•      « 
+3232 

h 
18 

•     * 
-8914 

h    xn 
19    0 

e       » 

+13  4« 

Jan.      x.o 

• 
3-fi4   -n 

13.7  0-4 

t 
30.25   .07 

61.5  3.4 

• 
XZ.36   .07 

71.3  a.f 

m    t 
5832.0  3.1 

74.3  3.« 

• 
48.41    .09 

55.»«-o 

XI.O 

3-79  -i; 

X3-3  0.4 

30.26    u)9 

58.x  3.4 

IX.45     .X3 

68.53.8 

5836.4  6.0 

70.83.5 

48.5s     .13 

53.8  a-o 

ax.o 

3.98    ••! 

13.00.4 

30.43   .afi 

54-7  3-3 

XX.59     .16 

65.7  «.7 

5843.8  8.9 

67.4  3.3 

48.66    .x6 

>  51.8  x.9 

30.9 

4.20  .14 

X2.6  0.4 

30-77   -41 

51.4  3.x 

11.77     .» 

63.1  3.5 

5854.1  X1.6 

64.2  3.0 

48.83  .19 

50.0  x.7 

Feb.     9-9 

4.46    .96 

X2.2  0.4 

3X.26   .55 

48.5  3.8 

11.99    •«3 

60.83.3 

59   6.9x3.9 

6X.4  3.7 

49.04    .33 

48.4  1.5 

19.9 

4-74   ••» 

II.9  0.4 

31.87   .67 

46.08.3 

ia.24    .36 

58.8  1.8 

592X.8X5.8 

58.8  3.4 

49.27    .34 

47.x  x.a 

Mar.     X.9 

5-03   -31 

11.5  0.4 

32.«0   .77 

440  x.7 

12.51    .flB 

57.2  x.3 

5938.417.4 

56.7  x.9 

49.52    .86 

46,1  ow8 

XZ.8 

5-34   -s* 

II.O  0.4 

33.4X    .84 

42.5  ».« 

12.80    .90 

56.20.8 

5956.418.4 

55-0  x.5 

49.79    .«8 

45-4  0.4 

ax.8 

5.66  .sz 

XO.5  0.S 

34-27   •« 

41.7  0.5 

13.11    .51 

55.7  0.3 

60x5.2x9.1 

53-7  X.O 

50.07    .39 

45.20.0 

31.8 

5-99  .33 

xo.o  0.5 

35- x6  .89 

4X.5  o.a 

X3.43    .3t 

55.8  0.4 

6034.619.4 

52-90.5 

50.36    .39 

45.5  0.4 

Apr.    X0.7 

6.32   .33 

9.5  0.5 

36.05   .88 

42.0  0.8 

13.75  .s« 

56.4  0.9 

6053.9x9.3 

52.60.0 

50.65    .39 

46.te.« 

ao.7 

6.64   .33 

9.00.3 

36.90  .84 

43-2  X.4 

14.06    .31 

57-6  1.4 

61  X2.9 18.7 

52.8  a5 

50.94    •« 

47.2  x.3 

30.7 

6.96  .31 

8.40.5 

37.70  .76 

44.9  a.0 

14-37   .30 

59-2  x.9 

6131.2x7.8 

5^5o.9 

51.23    .a8 

48.6  X.5 

May   X0.7 

7-27   '30 

7.90.4 

38.4X    .66 

47.2  3.5 

14.66   .38 

61.3  3.3 

61 48.4  X6.5 

54.6  x.3 

51-50   .a7 

50.3  1.8 

ao.6 

7.56  .18 

7.5  0.4 

39.02  .35 

49.8  3.8 

X4-93   -as 

63.7  3.6 

62   4.XX4.9 

56.x  x.7 

5X.76   ^5 

52.23.0 

30.6 

7-83   '*i 

7.2  0.3 

39. 5X    .4« 

52.9  3-1 

15.X7   .33 

66.4  3.8 

62  18.0  X3.9 

58.x  3.0 

5X.99   .« 

54.4  «.« 

June    9'6 

8.06   .as 

6.9  o.a 

39.86    .38 

56-2  3.4 

15.37    .x8 

69.3  «.9 

62  29.8  X0.6 

60.33.4 

52.20  .19 

56.6  3.S 

19.6 

8.26    .18 

6.7  0.1 

40.08   .14 

59-6  3.5 

X5-54   .14 

72.3  3.0 

6239.2  8.1 

62.93.7 

52.37   .x« 

58.9  «.3 

29.5 

8.43    .14 

6.7  0.0 

40.14    .ox 

63- X  3.5 

15.66   .10 

75.3  3.0 

6245,9  5.4 

65.7  a.9 

52.5X    .xt 

6x.x  3.3 

July     9.5 

8.54    .10 

6.8  ax 

40.06   .IS 

66.63.5 

15-73   .03 

78.2  3.9 

6249.8  3.5 

68.6  3.0 

52.6X  .06 

63.3  1.Z 

X9.5 

8.62    .OS 

6.90.3 

39.83   .30 

70.0  3.3 

15.76   .00 

8x.z  3.8 

6250.8  0.3 

7X.6  S.0 

52.66  .OS 

65.4  3.0 

39.4 

8.64     .00 

7-2  0-3 

39.46    .44 

73.3  3.1 

15.73   -05 

83.7  3.6 

6248.7  3.5 

74.5  «.9 

52.67   .ot 

67.3  X.8 

Aug.     8.4 

8.6x   .05 

7.5  0.3 

38.96   .57 

76.2  3.8 

X5.66    .09 

86.1  3.3 

6243.7  6.4 

77.3  a.7 

52-64   .05 

69.0  i.€ 

X8.4 

8.54   -09 

7.8  0.3 

38.34    .« 

78.9  3.5 

X5.55    .13 

88.3  3.0 

6236.0  9.1 

79-9  «.4 

52.56   .09 

70.5  x.4 

28.4 

8.43   .13 

8.2  0.3 

37.6X    .77 

81.2  3.x 

15.40    .X7 

90.0  x.6 

6225.7x1.5 

82.2  3.0 

52.45     .13 

7X.7  X.X 

Sept.    7-3 

8.28    .16 

8.50.3 

36.80  .85 

83.0  X.6 

15.21     .30 

91.5  i.« 

62x3.2x3.5 

84.0  x.6 

52.3X    .X5 

72.7  0.8 

X7-3 

8. 1 1    .z8 

8.7  0.3 

35-92   .91 

84.4  X.3 

X5.OO     .23 

92.5  0.8 

6158.9x5.0 

85.3  X.X 

52.X5    .17 

73.4  0.5 

27-3 

7-9«   .19 

8.9  0.x 

35.00  .94 

85.3  0.7 

14.78    .33 

93-2  0.4 

61  43.4  x6.o 

86.x  0.5 

51.97     x8 

73.8  0.3 

Oct.     7.3 

7-73   .19 

9.0  0.0 

34-06   .93 

85.7  0.x 

14.54    .23 

93.4  0.0 

61  27.2  Z6.3 

86.30.x 

51.78    .X9 

73-9  0.1 

X7.2 

7.54   .18 

9.00.x 

33-xx   .93 

85.6  0.4 

I4.3X      .« 

93.1  0.5 

6x  XX. 0x6.0 

85.9  0.7 

5X-59  .x8 

73.7  0.S 

27.2 

7.37    -16 

8.9  0.x 

32.20  .89 

84.9  X.0 

14.09     .31 

92.4  0.9 

6055.3  x5.x 

84.9  x.3 

51.42   .x6 

73.2  0.6 

Nov.     6.2 

7.22    .13 

8.7  o.a 

31.34   .83 

83.6  X.5 

13.90    .x8 

9x4  1.3 

6041.0x3.6 

83.2  x.9 

5X.26   .X3 

72.4  ».9 

x6.i 

7.1X   .09 

8.40.3 

30.56   .73 

81.9  3.0 

X3.74    .14 

89.8  x.7 

6028.4  xx.4 

8 X.I  3.4 

5X.14   .xo 

7X.3  i.a 

26.1 

7.04   .05 

8.x  0.3 

29.88   .63 

79-7  a.5 

X3.6X    .xo 

88.0  3.x 

60x8.3  8.8 

78.43.8 

51.05  .07 

70.0  1.5 

Dec.     6.1 

7.0a   .00 

7.8  0.4 

29-33    -49 

77.0  3.9 

13.53    .o« 

85.7  «.4 

60ZO.9   5*9 

75.4  3.1 

5X.OO  .OS 

68.41.7 

z6.i 

7-05  -05 

7.40.4 

28.9X    .34 

74.0  3.a 

13.50    .ox 

83.S  3.6 

60    6.3  3.7 

72.1  3.4 

51.00   .ox 

66.7  x.8 

a6.o 

7.Z2     .10 

7.00.4 

28.65    .x8 

70.7  3.3 

13-51    •<H 

80.5  3.8 

60    5.5   0.6 

68.7  3.5 

51.03  .06 

64.8  x.9 

36.0 

7.25   .14 

6.6  0.4 

28.56     .01 

67.3  3-4 

X3-57    -09 

77-7  «.9 

60    7.6  4.0 

65.2  3-5 

51. XX    .xo 

62.8  S.O 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

I 

Lyrae. 

^/Sagittarii 

iIDraconis. 

^  Lyrae. 

t 
rDraconis. 

Mean 
Solar 
Date. 

1 

RIffht 
Aiciiaion. 

Daclina* 

tion 

N0HK 

Right 

DMlina- 

Uoa 

Right 
AK^enaioa 

DMllna- 
don 

Right 

DmsUaa- 
don 

North. 

Right 
Ascension. 

Declina- 

don 
North. 

h 

m 

e        > 

h    m 

• 

h 

m 

e         > 

h   m 

0      » 

h    m 

• 

19 

3 

+3556 

19  II 

-19  7 

19 

12 

+6728 

19  12 

+3757 

19  17 

+73   9 

Jan.      1.0 

t 
43-13 

.06 

39-4  «.9 

46.86    .10 

49.50.0 

28.6Z 

.06 

74-6  3.4 

8                   ^ 

52.87   .Oil  24.93.9 

8 

23.92    .14 

78.8  3.3 

ZX.O 

43-ax 

.tx 

36.5  a.9 

46.98   .14 

49.50.0 

28.60 

.05 

71.2  3.4 

52.94    .09 

22.0  3.9 

23.85    .00 

75-4  3^4 

2X.O 

.43*34 

•«5 

33.6  3.8 

47.13    -X7 

49.5  0.0 

28.70 

.15 

67.7  3.4 

53.05    .«4 

X9.03.9 

23.92    .15 

72^0  3.4 

30.9 

43-5X 

.19 

30.83.6 

47.32    .30 

49-4  o-» 

28.90 

.36 

64^3.3 

53-2X   .18 

x6.2  3.7 

24.14    .38 

68.7  3.C 

Feb.     9-9 

43-7a 

.13 

28.4  3.3 

47.54     as 

49.30.x 

29.21 

.35 

61.4  3.9 

53.42     ta 

X3.7  3.4 

24.50    .41 

65.6  2.9 

X9.9 

43-96 

.96 

26.3  1.9 

47-79   .«5 

49.20.3 

29.60 

.43 

58.7  «.5 

53.66    .36 

1 1.5  2.0 

24.98    .53 

62.8  3.5 

Mar.     1.9 

44-24 

.99 

24.6  X.4 

48.05   .37 

48.90.3 

30.07 

.50 

56.43.0 

53.93    ."9 

9.7 1.5 

25.56    .63 

60.53.0 

11.8 

44.54 

-SI 

23-4  0-9 

48.34    .39 

48.50.4 

30.60 

.55 

54.8  1.4 

54.22    .3X 

8.5 1.0 

26.23    .70 

58.8  z.s 

21.8 

44-85 

•Sa 

22.8  0.3 

48.63    .30 

48.00.6 

3X.x8 

.59 

53-7  0.7 

54.54    -3* 

7.80.4 

26.97    .76 

57.6  a8 

31.8 

45.X8 

.33 

22.8  a3 

48.94   .51 

47-4  0.7 

31.78 

.6x 

53-3  O.X 

54-87    .33 

7.6  a3 

27.74    .?8 

57.10.3 

Apr.    10.8 

45.51 

.83 

23.40-8 

49.35   .3x 

46.6  &8 

32.40 

.61 

53.6  a6 

55-21    ^34 

8.x  0.8 

28.54    -78 

57-3  0.5 

20.7 

45-83 

•Sa 

24-5  ».4 

49.56   .31 

45-8  0.8 

33-00 

.59 

54-5  x-a 

55-55   -33 

9-2  z.3 

.29-31    .76 

58.1  z.z 

30.7 

46.15 

.31 

26.x  Z.9 

49.87    .31 

45.0*9 

33-58 

.55  1  56.01.8] 

55.87  .3a 

X0.8  Z.8 

30.06    .73 

59-5  X.7 

May    10.7 

46.45 

.•9 

28.2  3.3 

50.17   .30 

44.x  0.9 

34-" 

•50 

58.13.3 

56.19  .30 

X2.8  3.3 

30.74    -«5 

6X.5  3.3 

20.6 

46.73 

.06 

3a6  3.6 

50.46    .38 

43-2  0.9 

34.60 

•44 

60.63.7 

56^48    .38 

X5.2  3.6 

3x35    -56 

63.9  a.7 

30.6 

46.98 

•a3 

33.4  a-8 

50.73    .«5 

42.4  0.8 

35.00 

.37 

63.6  3.1 

56.74    .«4 

x8.o  3.9 

3X.87    .46 

66.8  3.0 

June    9-6 

47.20 

.19 

36.3  3.0 

50.97    -M 

41.6  0.7 

35-33 

.38 

66.83.3 

56.96     .30 

20.93.x 

.32.28    .35 

70.0  3.3 

19.6 

47-37 

.15 

39.4  S.I 

51.18    .19 

4X.0  a6 

35.56 

.X9 

70.33.5 

57.15    .X6 

24.03.3 

32-57    as 

73.4  3.5 

29.5 

47-50 

.10 

42-5  3.1 

51.35    .X5 

40.4  o-S 

35.71 

.09 

73.8  3.6 

57.28    .IX 

27.2  3.3 

32.73    xo 

76.9  3.6 

July     9.5 

47.58 

.06 

4^6  3.o 

51.49    .IX 

40.00.4 

35.75 

.01 

77.4  3.6 

57-37   -06 

30.43.3 

32.76   .03 

80.53.6 

19.5 

47-61 

.ox 

48.63.9 

51-57    .07 

39.70.3 

35-69 

•  IX 

8x.o  3.5 

57.4X   .01 

33.5  3.0 

32.66    .z6 

84.03.3 

29.5 

47.59 

.04 

51.4  a-7 

51.63    .03 

39.50.1 

35-54 

.30 

84.43.3 

57.40   .04 

36.43.8 

32.44    ••9 

87.5  3.3 

Aug.     8.4 

47.52 

M9 

54-03.4 

51.6X    .03 

39.40.0 

35.28 

.39 

87.5  3.1 

57.34   -09 

39.13.5 

32^09    .40 

90.7  3.1 

Z8.4 

47.41 

.«3 

56.2  3.x 

51.56    -7 

39.40.1 

34.95 

.37 

90.43.8 

57-22    .13 

4X.5  3.3 

31-63    .5X 

93.6  3.8 

28.4 

47.25 

-17 

58.21.8 

5X.47    .11 

39.50.x 

34.54 

.45 

93-0  3.4 

57-07    .x7 

43.6  Z.9 

31.07    .60 

96.3  a.4 

Sept.    7-3 

47.06 

•tz 

59.8  X.4 

51.34    "M 

39.70.3 

34-06 

.51 

9^X3.o 

56.88   .«i 

45.3  X.5 

30.43    .« 

98.53.0 

X7-3 

46.84 

•«3 

6x.o  Z.O 

5X.19    .x6 

39.80.3 

33-53 

-55 

96.8  X.5 

56.65    .33 

46.6  Z.X 

29^7*   .74 

XOO.3  z.6 

27.3 

46.60 

.t4 

61.7  O.S 

51.02    .18 

40.0  0.3 

32.95 

.58 

98.0  I.O 

56.41  .ts 

47-4  0-7 

28.94   .79 

XOX.6  Z.Z 

Oct.      7.3 

46.36 

.t4 

62.00.x 

50.84    .18 

40.2  O.X 

32.36 

.60 

98.70-4 

56.X6    .«s 

47.9  0.3 

28.X4   ->x 

X02.4  0.6 

17.2 

46.  X2 

'H 

6X.9  a4 

50.66   .Z7 

40.3  ax 

31.76 

•59 

98.9  0.X 

55.91    .as 

47.8  0.3 

27.33   .81 

X02.7  0.0 

27.2 

45.88 

•33 

6X.3  0.8 

50^9    -16 

40.4  0.1 

3X.x8 

.57 

98.50.7 

55.66   .33 

47.3  0.7 

26.52   .78 

X02.4  0.3 

Nov.     6.2 

45-67 

.19 

60.2  Z.3 

50.34    .X3 

40.5  0.1 

30.62 

.S3 

97-5  i.a 

55-44   -ax 

46.4  z.3 

25.76    .74 

XOX.6  I.X 

Z6.2 

45-49 

.z6 

58.8  1.7 

50.22   .xo 

40.6  0.0 

30.  XX 

.48     96.01.7 

55.25   .X7 

44.9  1.6 

25.05    .67I100.2  Z.6  II 

26.Z 

45.35 

.13 

56.9  3.1 

50.  X5    u)6 

40.6  0.0 

29.67 

.41  1  94-0  3.3 

55-09   .x3 

43.x  a.o 

24-42    .58 

98.43.1 

Dec.     6.1 

45.25 

.08 

54.6  3.4 

50.10    .08 

40.6  0.0 

29.30 

.33 

91.6  3.6 

54-98   .09 

40.9  3.4 

23.88    .48 

96.0  3.6 

16.X 

45.20 

.03 

52.1  3.7 

50.  XX    .03 

40.7  0.0 

29.02 

.33 

88.7  3.0 

54.91   .04 

38.3  a.7 

23.46   .36  i  93-2  3.0 

26.0 

45.20 

.03 

49.3  3.8 

50.16  .07 

40.7  0.0 

28.84 

.13 

85.6  3.3 

54.90   .01 

35.6  3.8 

23.16    .33     90.1  3.3 

36.0 

45-25 

.07 

46.4  3.9 

50.25    .xo 

40.8  0.0 

28.76 

.03 

82.2  3.5 

54.93   .06 

32.6  3.9 

23.00   .09    86.8  3.3 

382 


FIXED  STARS,  1900. 
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6  Aquilae, 

/3Cygni. 

K 

Aquilae. 

/?  Sagittae. 

y 

Aquils. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declina- 
tion 
North, 

Right 

Declina- 
tion 
North, 

Right 
AscensioiL 

DecUna- 
tion 
South, 

Right 
Ascension. 

Declina- 
tion 
North, 

Right 
Ascension. 

Declina- 
tion 
North, 

h    m 

e        1 

h    m 

• 

h 

XD 

e        » 

h 

m 

0      > 

h 

m 

e        > 

1920 

+     254 

1926 

+2744 

I93I 

-     714 

19 

36 

+  17  14 

1941 

-I-I0  22 

Jan, 

I.O 

8 
27.11-     .08 

58.1  1.4 

s 
40.67    .05 

63.4  a.5 

s 
30.53 

.07 

56.7  0.7 

s 
33.03 

.04 

44.2  3.0 

s 
30.OZ 

.05 

14-4  x-7 

II.O 

27.20     .11 

56.8  X.3 

40.74    .09 

60.9  3.3 

30.62 

.XX 

57-4  0-7 

33.10 

.08 

42.  Z  3.0 

30.08 

.09 

12.7  x.7 

2I.O 

27-33   .15 

55-5  1-3 

40.85    .X3 

58.3  a.5 

30.75 

.X4 

58.0  0.6 

33.20 

.X3 

40.  Z  3.0 

30.18 

.xi 

ZI.O  Z.6 

3Z.O 

27.50   .18 

54.3  i-a 

40.99    .16 

55.9  a.3 

30.91 

.17 

58.6  0.5 

33.34 

.X5 

38.2  X.9 

30.32 

.X5 

9.4  x.5 

Feb. 

99 

27.69   .ax 

53.2  x.o 

4Z.I7     .30 

53-7  a.x 

3X.Z0 

.30 

59.  z  0.4 

33.51 

.x8 

36.4  X.6 

30.49 

.z8 

8.0  1.3 

19-9 

27.90   .as 

52.4  0.7 

41-39   .23 

5Z.8  x.7 

31.31 

.23 

59.4  o-a 

33.71 

.31 

34-9  1-3 

30.69 

.sx 

6.8  x.o 

Mar. 

1.9 

28.14    .15 

51.8  0.4 

4Z.63   .36 

50.2  x.3 

31.55 

.as 

59.6  0.0 

33-94 

.a4 

33.7  i-o 

30.91 

.a3 

6.00.7 

XI.9 

28.40   .16 

51.5  O.X 

41.90   .38 

49.2  0.8 

3Z.80 

.36 

59.5  o»a 

34-19 

.86 

32.9  0.6 

31-15 

.35 

5.40-4 

2Z.8 

28.67    .aS 

51.5  0.3 

42.  Z9   .39 

48.6  0.3 

32.08 

.38 

59.2  0.4 

34.46 

.38 

32.6  O.X 

31.42 

.a7 

5.20.0 

31.8 

28.96    .39 

51.9  0.5 

42.49    -31 

48.5  0.3 

32.36 

.99 

58.70-7 

34-74 

.39 

32.6  0.3 

31.69 

.38 

5.40.4 

Apr. 

X0.8 

29.24    .39 

52.6  0.8 

42.80   .3x 

49.0  0.7 

32.65 

.30 

57-9  0-9 

35-04 

.30' 

33.2  0.7 

31.98 

.89 

6.60.8 

20.7 

29-54    -as 

53-5  x.x 
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10.67  .30 

63.6  Z.3 

30.26 

.38 

6.40.8 

30.7 

20.66 

.30 

9.8  1.3 

33.28   .34 

4.5  x.o 

17.49 

.30 

45.0  X.4 

.10.97  .30 

62.3  z.4 

30.64 

.38 

7.4  '.3 

May 

10.7 

20.96 

•«9 

11.5  1.8 

33.61    .33 

3.60.9 

17.79 

.99 

46.61.7 

11.27   .a9 

60.8  x.s 

31.02 

.37 

9.0  x«l 

20.7 

21.25 

.S8 

13.5  a» 

33.94    -38 

2.70.8 

18.07 

.38 

48.4  1.9 

11.56  .98 

39.2  1.7 

31.38 

.35 

11.2  9.3 

30.7 

21.52 

.a6 

15*8  3.3 

34.25    .30 

1.90.7 

18.34 

.36 

50,3  3.0 

11.83  .37 

57.5  1.7 

31.7* 

.33 

13.7  ^7 

June 

9.6 

21.77 

.«3 

18.2  3.3 

34.54   -as 

1.30.5 

18.60 

.a4 

52.3  9.1 

12.09  .35 

■55-8  X.8 

32.01 

.98 

16.6  3A> 

Z9.6 

21.99 

.10 

20.7  3.6 

34.80    .35 

0.9  0.3 

18.82 

.31 

54-4  «•» 

.12.33   .«a 

54-0  1-7 

32.27 

.94 

19.7  3.a 

29.6 

22,17 

.16 

23.3  a.* 

35.03    .81 

0.60.3 

19.01 

.17 

56.5  a.o 

12.53   .18 

52.3  1.7 

32.48 

.19 

23.0  3.4 

July 

9-5 

22.32 

.13 

25.9  a.3 

35-21    .16 

0.60.0 

19.17 

.13 

58.5  1.9 

12.70   .Z4 

50.7  1.6 

32.64 

.X3 

«6.4  3-4 

19.5 

22.42 

.08 

28.3  3.4 

35.35    ." 

0.70^3 

.19.28 

.09 

60.4  Z.8 

12.82   .10 

49-21.4 

32.75 

.08 

29.9  3.4 

29.5 

22.48 

•04 

30.7  a.3 

35.44    -06 

0.9  0.3 

19.35 

.03 

62.1  Z.7 

12.90    .06 

47-9  1.3 

32.79 

.03 

33.2  3.3 

Aug. 

8.5 

22.49 

.01 

32-9  a.i 

35.48    -01 

1.30.5 

19.38 

.00 

63.7  r.5 

12.94   -oa 

46.7  X.I 

32.78 

.04 

36.4  3.< 

18.4 

22.45 

.05 

34^1.8 

35.46    .04 

1.8  0.6 

19.36 

.04 

65.1  1.3 

12.93   .03 

45.8  0.9 

32.71 

.10 

39.48.9 

28.4 

22.38 

.09 

36.5  1.6 

35.41    .08 

2.4  0.6 

J9.3O 

.08 

66.3  X.I 

12,88   .07 

45.0  0-7 

32.58 

.15 

42.2  3.6 

Sept. 

7-4 

22.26 

.13 

37.9  1-3 

35.31    ." 

3.00.6 

J9.2O 

.11 

67.2  0.8 

12.80  .10 

44.40.5 

32.41 

.19 

44.6  9.3 

17.4 

22.12 

.z6 

39.0  1.0 

35-17  .'s 

3.6  0.6 

.19.08 

.14 

67.9  0.6 

12.68    .13 

44.00.3 

32.20 

.a3 

46.7  X.9 

27.3 

21.95 

.18 

39.80.7 

35.00    .17 

4.2  0.3 

18.93 

.16 

68.40.3 

12.54    .«5 

43.80.1 

31-95 

.36 

48.31.4 

Oct. 

7-3 

21.77 

.19 

40.3  0.3 

34.82    .19 

4.7  0.4 

18.76 

.17 

66.6  0.1 

12.38    .16 

43.7  0.0 

31.68 

.38 

49.5  0.9 

17-3 

21.58 

.19 

40.4  0.0 

34.63    .»9 

5.0  0.3 

18.59 

•17 

66.60.x 

12.21     .17 

43-80.3 

31.40 

.98 

50.2  0.4 

27.2 

21.39 

.18 

40.2  0.4 

34-44   .»8 

5.30.3 

18.42 

.16 

68.30.4 

12.05    .16 

44.10.3 

31.11 

.98 

30.40.1 

Nov. 

6.2 

21.22 

.16 

39.7  0.7 

34.27   .16 

5.40.0 

J8.26 

.X5 

67.9  0.6 

11.89    .15 

44.50.5 

30.83 

.t7 

50.10^ 

16.2 

21.07 

.14 

38.8  1.0 

34.12    .13 

5.40.1 

18.12 

.13 

67.2  0.8 

11.76     .13 

45,0  0.6 

30.57 

.as 

49.3  X.l 

26.2 

20.94 

.11 

37.7  1.3 

34.00    .10 

5.20.3 

18.01 

.10 

66.3  1.0 

11.65     .09 

45.7  0.7 

30-34 

.33 

48.0  1.6 

Dec. 

6.1 

20.85 

.08 

36.2  X.6 

33.92    .06 

4.9  0.3 

17.93 

.06 

65.2  1.3 

11.57     -^ 

46.5  0.8 

30.15 

.18 

46.2  9.0 

x6.i 

20.79 

.<H 

34-5  «-8 

33-88   .oa 

4.5  0.4 

17.88 

.03 

64.0  1.3 

11.52     .03 

47.4  0.9 

29.99 

.X3 

440  9.4 

26.1 

20.77 

.00 

32.6  3.0 

33-89   .03 

4.0  0.5 

17.88 

.01 

62.6  x.4 

11.51     .01 

48.3  1.0 

29.89 

.08 

4»-4  a-7 

36.1 

.20.79 

.04 

30.5  a.i 

33-93   .«6 

3.4  0.6 

17.90 

.04 

61.2  Z.4 

11.54    -04 

49.3  J.o 

29.83 

.03 

38.63.9 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

K  Cephei  (pr.) 

a  Pavonis. 

yCygni. 

If  Capricomi. 

Mean 
Solar 
Date. 

J 

1 

1 

Right      '  DecUna- 
Ascension.  |      tion 
1    Ni»^A, 

Right 
Ascension. 

DMslina- 

tion 

SimtJk. 

r- 

Right 
Ascensioa 

Declina- 
tion 
5MtfA 

Right 
Ascension. 

DMUna- 

tion 
North. 

Right 
Ascension. 

Declina- 
tion 
South. 

h 

m.         »      '1 

h 

m 

e       t 

h 

m 

e        t 

h  zn 

e      ' 

h 

m 

0     t 

20121+77241 

2012 

-1250 

2017 

-57   2 

2018 

+3956 

2021 

-1832 

Jan.      I.I 

9.68 

•44 

50-3  3.0 

s 
30.28 

.04 

74.6  0.3 

8 
43.55 

•oz 

82.0  3.3 

8 
37.57     .04 

2Z.3  3.7 

s 
35.77 

•03 

20.7  0.0 

IZ.O 

9-34 

.36 

47-2  3.a 

30.34 

.07 

74.9  0.3 

43.60 

.06 

79.7  «-4 

37.56     .OZ 

18.6  3.8 

35.8X 

.07 

20.6  0.x 

2Z.O 

9.17 

.07 

43-9  3.3 

30.43 

.zx 

75.1  0.3 

43.71 

.15 

77.2  a.5 

37.59  -06 

Z5.7  a.8 

35.90 

•xo 

20.4  0.3 

31.0 

9*20 

.13 

40.6  3.3 

30.55 

•14 

75.2  0.Z 

43.89 

.3Z 

74.8  3.5 

37.67  ." 

Z2.9  3.8 

36.OX 

.15 

20.2  0.3 

Feb.   10.0 

9.42 

.31 

37-3  3-a 

30.70 

•»7 

75-3  0.0 

44-13 

-a? 

72.3  a.5 

37.80   .Z5 

X0.2  9.6 

36.16 

.x6 

X9.8  0.4 

19.9 

9.83 

.49 

34-2  a.9 

30.89 

•90 

75-2  0.3 

44.42 

•3a 

69.83.4 

37-97    •»9 

7.79.3 

36.34 

.19 

19.3  0.5 

Mar.     1-9 

10.40 

.65 

31.5  a-6 

31.10 

•33 

74.9  0.4 

44-77 

.37 

67.5  a.3 

38.  Z9   .33 

5.6  1.9 

36.55 

•33 

x8,7  0.7 

11.9 

IZ.I2 

•79 

29.  z  a.  I 

31-33 

•24 

74-4  0-5 

45.16 

.41 

65.3  a.x 

38.44   -a? 

3.9  X.5 

36.78 

.95 

z8.o  0.8 

21.9 

11.97 

.90 

27.3  1-5 

31.58 

.36 

73.8  0.7 

45-58 

•44 

63.3  1.9 

38.72    .30 

2.7  z.o 

37-04 

'V 

17. 1  0.9 

31.8 

12.91 

.98 

26.  z  0.9 

31.86 

.38 

73.0  0.9 

46.04 

.47 

61.5  Z.7 

39.03  .sa 

2.00.4 

37-32 

.39 

z6.z  x.x 

Apr.   X0.8 

13.91  1.08 

25.5  0.3 

32.15 

.39 

72.0  Z.Z 

46.5a 

•49 

59.9  Z.4 

39-36  .34 

2.00.3 

37-61 

.30 

Z5.0  z.9 

20.8 

14.94  1.Q3 

25-5  0.4 

32.45 

.30 

70.9  Z.3 

47.03 

•St 

58.6  x.x 

39.71   .35 

2.5  0.8 

37-92 

.31 

Z3.8  x.3 

30.7 

15-97 

[.ox 

26.2  x.o 

32.75 

.31 

69.6  Z.3 

47-54 

•51 

57.7  0.8 

40.06  .35 

3.5 1.3 

38.23 

.33 

12.5  x.3 

May   10.7 

16.96 

.96 

27.5  X.6 

33.06 

.31 

68.3  1.4 

48.05 

•51 

57.0  0.5 

40.41  .34 

5.1  z.8 

38.55 

.3a 

ZI.2  z.3 

20.7 

17.88 

.88 

29.3  a.x 

33.36 

•30 

66.9  1.4 

48.55 

•49 

56.8  O.Z 

40.75    .33 

7.Z  3.9 

38.86 

.31 

9.9  x.3 

30.7 

18.70 

.771  31.6  a.5 

33.66 

.38 

65.5  1-4 

49.03 

.47 

56.8  0.3 

4Z.06    •3Z 

9.6  3.6 

39.16 

.39 

8.6  z.3 

June    9-6 

19.40 

.63 

34.4  a-9 

33-93 

.36 

64.2  1.3 

49.48 

.43 

57-3  0.6 

4X.36    .38 

xa.3  3.9 

39.45 

.97 

7.5  I.X 

Z9.6 

19.97 

.49 

37.5  3.a 

34.18 

.34 

63.0  X.3 

49.88 

.38 

58.0  0.9 

4Z.6Z    .34 

15.3  3.1 

39.71 

.35 

6.4  x.o 

29.6 

20.38 

.33 

40.8  3.4 

34.40 

.30 

6z.8  x.x 

50.24 

.33 

59.1  1.3 

41.83    .19 

18.5  3.a 

39-94 

.3Z 

5.60.8 

July     9-6 

20.63 

.17 

44.4  3.6 

34-58 

.x6 

60.8  0.9 

50.54 

•36 

60.4  Z.5 

42.00    .14 

21.8  3.3 

40.14 

.17 

4.80.6 

19.5 

20.72 

.00     48.0  3>6 

3472 

.X3 

60.0  a8 

50.75 

.19 

62.0  x.7 

42.  XZ    ^09 

25.x  3.9 

40.29 

.13 

4-30.4 

29.5 

20.63 

•17     51-63.6 

34.81 

.07 

59-3  0-6 

50.90 

.XX 

63.8  Z.9 

42.  z8   .04 

28.3  3.x 

40.40 

.08 

4.0  0.3 

Aug.     8.5 

20.38 

.33    55-2  3.5 

34.86 

.03 

58.8  0.4 

50.97 

.03 

65.8  3.0 

42.  Z9  .03 

31.3  3.0 

40.46 

.04 

3.8  O.Z 

18.4 

19.96 

.49     58.6  3.3 

34.86 

.03 

58.5  0.3 

50.96 

•05 

67.7  3.0 

42.14  .07 

34-2  3.8 

40.47 

.OZ 

3.8  0.1 

28.4 

19.40 

.63     61.8  3>o 

34.82 

.06 

58.3  0.x 

50.87 

.Z3 

69.7  ^-9 

42.05     .Z8 

36.8  9.5 

40.44 

.05 

3.9  0.3 

Sept.     7-4 

18.71 

.76  '   64.6  a.7 

34-74 

.xo 

58.3  0.0 

50.72 

.Z9 

7Z.5  Z.8 

4Z.9Z  .ze 

391  a.z 

40.36 

.09 

4.10.3 

17.4 

17.89 

.86  1  67.2  2.4 

34.63 

.13 

58.4  O.X 

50.49 

.as 

73.2  1.6 

41.74    .Z9 

41.0  z.7 

40.25 

.13 

4-50.3 

273 

16.98 

.95  j  69.3  a.o 

34-49 

.15 

58.5  0.3 

50.22 

•39 

74.6  1.3 

41.53    .83 

42.6  x.3 

40. 1 Z 

.15 

4.8  0.4 

Oct.      7-3 

16.00  1.01 1  71.0  X.5 

34-33 

.x6 

58.8  0.3 

49.92 

.33 

75.7  0.9 

41-30    .24 

43-7  0.9 

39-95 

.17 

5-2  0.4 

17-3 

14.96 

1.05     72.20.9 

34.16 

.17 

59.10.3 

49.58 

•33 

76.4  0.5 

41.05    .14 

44-4  0.5 

39-78 

.17 

5-60.4 

27-3 

13.90 

X.06 

72.8  0.4 

33.99 

.16 

59.4  0.3 

49-25 

.33 

76.7  0.1 

40.8Z    •ai 

44.6  0.0 

39.61 

.17 

6.0  0.4 

Nov.     6.2 

12.84 

1.04 

72.9  0.3 

33.84 

•15 

59.7  0.3 

48-93 

•31 

76.6  0*4 

40.57  -as 

44-4  0.5 

39.45 

.15 

6.3  0.3 

16.2 

11.82 

x.oo 

72.4  0.8 

33.70 

.13 

60.00.3 

48.64 

•87 

76.0  0.8 

40.35  •« 

43-6  1.0 

39.31 

•  X3 

6.6  0.3 

26.2 

10.85 

.93 

71.3  1.3 

33.59 

.10 

60.40.4 

48.38 

.93 

75.x  z.3 

40.  Z5   .18 

42.4  x.5 

39.19 

•  XO 

6.8  0.3 

Dec.     6.1 

9.98 

.8a 

69.7  1-8 

33.51 

.07 

60.80.4 

48.18 

.17 

73.7  1.5 

39.98  .15 

40.8  X.9 

39.10 

.07 

7.00.1 

16. 1 

9.22 

.69 

67.6  3.3 

33.46 

•03 

6z.z  0.3 

48.05 

•ZO 

72.x  z.8 

39.85  ." 

38.7  3.3 

39.04 

.04 

7.Z  0.1 

26.1 

8.60 

.54 

65.0  3.7 

33.45 

.oz 

6Z.4  0.3 

47-98 

.04 

70. Z  3.x 

39.76   .07 

36.3  3.5 

39.02 

.00 

7.Z  0.0 

36.1 

8.14 

•37 

62.Z  30 

3348 

.05 

6z.8  0.3 

47.98 

.03 

67.99.3 

39-72   -oa 

33.7  a.7 

39-04 

.04 

7.1  0.0 

26 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

cDelpbini. 

Groombr  idge  3241. 

a  Delpbini. 

/?  Pavonis. 

a 

Cygni. 

Mean 
Solar 
Date. 

Right 
Ascension. 

Declina- 
tion 
North. 

Right 
Ascension. 

Declina- 
tion 
North. 

Right 
Ascension. 

Declina- 
tion 
North. 

Right 
Ascension. 

Declina- 
tion 
Sonih. 

Right 
Ascension. 

Declina- 
tion 
North, 

h    m 

e        « 

h    m 

e       » 

h 

m 

0      * 

h    m 

e        t 

h 

m 

e        » 

2028 

+  1057 

2030 

+72  II 

20 

34 

+  1533 

2035 

-6633 

20 

38  +44  55 ' 

1 

Jan.      I.I 

8 
25.94     .« 

53-9  1-6 

s 
22.76    .33 

48.9  a.9 

s 
59-37 

.00 

40.8  X.8 

8 
55.73     .06 

48.7  a.7 

s 
0.50 

.07 

34.4  «.7  ' 

IT.X 

25-96     .04 

52.4  X.6 

22.50     .90 

45.9  3.1 

59.39 

.03 

39.0  1.8 

55.72    .03 

46.0  3.8 

0.45 

.03 

31.7  9.8 

2Z.0 

26.02     MJ 

50.8  1.6 

22.36     .07 

42.6  3.3 

59.43 

.06 

37.2  x.8 

55.79    -w 

43.x  3.9 

0.45 

.03 

28.8  3.9  : 

31.0 

26.  XI     .XX 

49.3 1.5 

22.35     .06 

39.3  3.3 

59.52 

.xo 

35.5  1-7 

55.96     .9X 

40.1  3.0 

a  50 

.08 

25.9  a-9 

Feb.   10.0 

26.23     .14 

47-9  1.3 

22.48    .X9 

36.0  3.3 

59.63 

.13 

33-9  1.5 

56.22  .30 

37.1  3.0 

0.61 

.13 

23.0  3.8 

I 

19.9 

26.38     .17 

46.7  x.x 

22.74   -sa 

32.9  3.0 

59.78 

.16 

32.5  1-3 

56.56  .37 

34.2  a.9 

0.76 

.x8 

1 
20.3  3.5 

Mar.    1*9 

26.57    .eo 

45.8  0.8 

23.12   .44 

30.0  3-7 

59.96 

.19 

31.3  i.o 

56.96  .44 

31.4  «.7 

0.96 

.33 

18.0  3.3 

rx.9 

26.78     M, 

45-2  0.4 

23.6X    .54 

27.6  a.a 

60.16 

•33 

30.5  0.6 

57.44  -50 

28.7  3.3 

X.20 

.a6 

16.0  X.7 

2X.9 

27.02    .15 

45.00.0 

24.20   .63 

25.6  1.7 

60.40 

.35 

30.0  0.3 

57-97   .56 

26.33.3 

1-49 

.30 

14.5  ».a  I 

31-8 

27.27    .«7 

45-1  0.3 

24.86   .69 

24.2  I.Z 

60.65 

•V 

30.0  0.3 

58.55   .fc 

24.2  3.0 

X.81 

.33 

13.6  0.7  j 

Apr.   X0.8 

27.55   .a8 

45.6  0.7 

25.58   .74 

23.4  0-5 

60.93 

.99 

30.4  0.6 

59.18   .63 

22.3  x.7 

2.15 

.36 

X3.2  0.1  ' 

90.8 

27.84   .99 

46.5  x.x 

26.33   .76 

23-3  0.3 

61.22 

.30 

31.2  1.0 

59.82    .66 

20.8  x.3 

2.52 

.37 

13-5  0.5 

30.8 

28. X4    .so 

47.7  1.4 

27.09   .75 

23.8  0.8 

61.52 

.30 

32.4  X.4 

60.49    ,67 

19.70.9 

2.89 

.37 

X4.3  1.1 

May   X0.7 

28.44    .30 

49-3  »-7 

27.84   .73 

24.9  1-4 

61.82 

.30 

33.9  1.7 

61.16    .67 

19.0  0.3 

3.26 

•37 

X5.6  1.6 

20.7 

28.73    .S9 

51. 1  X.9 

28.54    .68 

26.6  3.0 

62.x  3 

.30 

35-8  9.0 

61.82    .6s 

X8.7  0.x 

3-63 

.36 

17.5  «.! 

30.7 

29.02    .48 

53.1  «.! 

29.19    .6x 

28.8  3.5 

62.42 

.96 

37-9  a« 

62.46    .69 

x8.8  0.3 

3.98 

-34 

19-9  «.4 

June    9.6 

29*29   •'^ 

53.3  «.« 

29.77    .53 

31.5  a-9 

62.69 

.36 

40.2  9.3 

63.06    .38 

19.4  0.7 

4.30 

.31 

22.6  3.8 

X9.6 

29-53   -as 

57.5  «.3 

30.25    .43 

34.6  3.« 

62.94 

.93 

42.6  9.4 

63.6X    .59 

20.3  I.X 

4.59 

.«7 

25.6  3.1 

29.6 

29.75   .» 

59.8  a.3 

30.63    .3a 

37.9  3.4 

63.16 

.30 

45.0  9.5 

64.09    .44 

21.6  x.5 

4.83 

•33 

28.8  3.3 

July     9-6 

29.93  .16 

62.0  s.t 

30.90   .ax 

41.4  3.6 

63.34 

.x6 

47-4  a.4 

64-49    -36 

23.3  1-8 

5.03 

.17 

32.x  3.4 

195 

30.06  .11 

64.2  a.x 

31.05   .09 

45.1  3.7 

63.49 

.13 

49-8  9.3 

64.80    .96 

25.2  3.1 

5.17 

•  IZ 

35-5  3.4 

29-5 

30.16    .08 

66.2  S.O 

31.07   -OS 

48-7  37 

63.59 

.08 

52.x  3.9 

65.02    .16 

27.4  «.« 

5.26 

.06 

38.9  3-3 

Ang.     8.5 

30.2X    .03 

68.x  1.8 

30.98   .X5 

52.4  3.6 

63.64 

.03 

54-2  9.0 

65.x  3    .06 

29-7  «.3 

5.28 

.00 

42.2  3.a 

18.5 

30.22    .03 

69.8  x.6 

30.77    .«7 

55.9  3.4 

63.65 

.01 

56.x  1.8 

65.13    .05 

32.0  3.4 

5.26 

.06 

45-3  3.0 

28.4 

30.  x8   .06 

71.2  X.3 

30.44    -38 

59-2  3.a 

63.62 

.06 

57-8  x.6 

65.03.  .15 

34-4  a.3 

5-17 

.zz 

48.2  3.7 

Sept.    7-4 

30.  xo   .xo 

72.4  x.o 

30.02    .47 

62.3  3.9 

63-54 

.09 

59.3  x-3 

64.83    .^i 

36.6  3.1 

5.04 

.z6 

50.8  a.4 

17.4 

29.99   -13 

73-3  0.8 

29.50    .55 

65.0  a.5 

63.43 

.13 

60.4  z.o 

64-54    -33 

38.7  1-9 

4.86 

.30 

53.0  a.x 

27-3 

29.86   .xs 

74.0  0.6 

28.91    .68 

67.33.1 

63.29 

.15 

61.30.7 

64.  x8  .39 

40.4  1.6 

4.65 

.93 

54.9  r.7 

Oct.      7-3 

29.70    .17 

74-4  0-5 

28.26    .68 

69.2  x.6 

63.14 

.16 

61.9  0.4 

63.76    .44 

41.8  1.3 

4.41 

.95 

56.3  i.a 

17-3 

29«53   'I? 

74.6  0.0 

27.56    .7t 

70.6  I.X 

62.97 

.17 

62.2  O.Z 

63.30    .47 

42.7  o»7 

4-15 

.96 

57.30.7 

27.3 

29.36  .17 

74.5  o.a 

26.84    -TS 

7X.4  0.6 

62.79 

.17 

62.2  0.9 

62.83    .47 

43-2  0.3 

3.89 

.36 

57.8  0.3 

Nov.     6.2 

29.20   .x6 

74.x  0.5 

26.  XX   .7a 

71.7  0.0 

62.62 

.16 

61.8  0.5 

62.36    .46 

43.2  0.3 

3.62 

.96 

57-8  0.3 

16.2 

29.05    ,X4 

73-5  0-8 

25.41    .69 

71.4  0.6 

62.47 

.14 

61.2  0.8 

61.91    .49 

42.6  0.8 

3.37 

.94 

57.3  0.8 

26.2 

28.93   .za 

72.6  1.0 

24.74    .64 

70.5  ».a 

62.34 

•  13 

60.3  I.O 

61.52    .37 

41.6  x.3 

3.14 

•99 

56.3  1-3 

Dec.     6.2 

28.83    .09 

71.6  i.a 

24.12    .58 

69.x  X.7 

62.23 

.09 

59.2  X.3 

61.X8    .30 

40.x  x.7 

2.94 

.19 

54-8  1.7 

16. 1 

28.76    .06 

703  1.4 

23.58    .49 

67.1  3.3 

62.  X5 

.06 

57.8  X.5 

60.92     .31 

38.2  3.x 

2.77 

.15 

52.9  9.1 

26.x 

28.72    .03 

68.9  1.5 

23.14    -39 

64.7  3.6 

62.10 

.03 

56.2  1.6 

60.75    .13     35.9  a.4 

2.64 

.10 

50.6  3.S 

36.1 

28.72     .OS 

67.3  x.6 

22.80    .37 

61.8  3.0 

62.09 

.01 

54.5  1.8 

60.68    .03  1  33.3  3.7 

1 

2.56 

,05 

48.0  3.7 
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^  Capricorni. 

«  Cygni. 

li  Aquarii. 

12  Year  Cat.  1879. 

vCygnL 

Mean 

Solar 
Date. 

Right 

Declina- 

Right 

Declina. 

Riffht 

Declina- 

Right 

Declina- 

Right 

Declina- 

AscenaioD. 

tion 
Stmtk. 

Ascension. 

tion 
North. 

tion 
South, 

Ascensioa 

tion 
North, 

Ascension. 

tion 
North. 

h    m 

» 

h    m 

• 

h    m 

•      f 

h    m 

0       t 

h    m 

•      » 

2040 

-2537 

2042 

+33  35 

2047 

-921 

2051 

+8010 

2053 

+4046 

Jan.      X.I 

8 
XO.47     .OX 

48.10.4 

8 
9.40     .04 

54.7  a-4 

8 
15.60     .00 

28.2  0^5 

• 
61.03    -T* 

55-7  a.6 

8 
26.06     .08 

H 
67.72.4 

II. I 

10.50    .05 

47.6  0.6 

9.38     .00 

52.3  a.5 

15.62  .04 

28.6  0.4 

60.37    -35 

52-9  a.9 

26.00     .03 

65.1  2.6 

21. 1 

10.56    .09 

47.0  0.7 

9.40  .04 

49.7  a.5 

15.67  -07 

29.0  0.3 

59.93    .3a 

49.93.3 

26.00    .02 

62.4  2.7 

3I.O 

10.67     .!« 

46.3  0.8 

9.46  .08 

47-2  a.5 

15.76   -xo 

29.3  0.2 

59-73  .08 

46.6  S.3 

26.04     .06 

59.6  2.7 

Feb.    IO.O 

10.80   .15 

45.4  0-9 

9.56   .la 

44.7  a.4 

15.87    .13 

29.4  O.X 

59-77    .17 

43.3  3.3 

26.12    .XX 

56.9  8.6 

20.0 

10.97    .x8 

44.5  1.0 

9.70   .x6 

42.5  3.x 

16.02    .x6 

29.40.1 

60.06  .41 

40.1  S.X 

26.25   •x6 

54.4  M 

Mar.     1-9 

II. 17    .ai 

43.4  I.I 

9.88    .ao 

40.5  X.8 

x6.20    .X9 

29.2  0.3 

60.58   .63 

37-1  a.8 

26.43     .20 

52.1  3.x 

II.9 

11.40    .34 

42.2  X.2 

laio   .33 

39.0  1.4 

16.40    .23 

28.8  0.S 

61.32   .83 

34.5  a.5 

26.64     .24 

50.2  X.7 

21.9 

11.65    .27 

41.0  X.3 

10.35   .a6 

37-8  0.9 

16.62    .24 

28.2  0.7 

62.24  >.<K> 

32.2  2.0 

26.90     .^ 

48.8  x.2 

31.9 

11.93    •« 

39.7 1.3 

ia63   .39 

37.20-4 

16.87  -ae 

27.4  0.9 

63.32  I.X4 

30.5  x.4 

27.19     .30 

47.8  0.7 

Apr.    10.8 

12.23    .31 

38.3  ».4 

10.94   .3x 

37.1  o.a 

17. 14   .28 

26.4  x.x 

64.52  X.24 

29.40.fi 

27.5X     .33 

47.4  0.« 

20.8 

12.54    -3* 

36.9  1.4 

11,26   .33 

37.5  0.7 

17.43  -ag 

25.1 1.3 

65.79  x.29 

28.80.2 

27.85     .35 

47.6  0.5 

30.8 

12.87    .33 

35.5  1.4 

11.59    -33 

38.5  i.a 

1773   .30 

23.8  x.4 

67.09  X.30 

28.9  0.4 

28.21    .96 

48.4  1.0 

May    10.7 

13-20    .33 

34.2  1.3 

11.92    .33 

39-9  1.7 

18.04    .3x 

22.2  X.5 

68.38  1.27 

29.6  X.0 

28.57    .36 

49.6  X.5 

20.7 

13.53    .33 

32.9  x.a 

12.25    .33 

41.8  a.i 

18.35    -30 

20.7  x.6 

69.62  X.20 

30.9  x.6 

28.92    .35 

5X.4  a.0 

30.7 

13.85   -sa 

31.8  x.x 

12.57    .31 

44.12.4 

18.65    .29 

19. 1  1.6 

70.77  X.09 

32.8  2.x 

29.27    .33 

53.62.4 

June    9-7 

14. 16   .30 

30.8  0.9 

12.87    •aS 

46.6  a.7 

18.93    .28 

17.5  X.C 

71.80    .95 

35.x  2.6 

29.59    .3X 

56.2  2.7 

19.6 

14.45    .«7 

30.0  0.7 

13-14   -as 

49-5  a.9 

19.20    .25 

15.9  x.5 

72.68    .79 

37.9  3.0 

29.88    .27 

59.x  3.0 

29.6 

14.71    .14 

29.4  0.5 

13.37   -ai 

52.5  3.0 

19.44  -aa 

X4.5  x.4 

73.38    .6x 

4X.0  3.3 

30.  X3   .n 

62.2  s.a 

July     9-6 

14.92    .ao 

29.0  0.3 

13.56   .17 

55.6  3.x 

19.65   •x9 

13.2  x.2 

73.89    -41 

44.4  3.5 

30.34    .x8 

65.4  3.3 

19.6 

15.10    .16 

28.8  O.X 

13.7X    .xa 

58.7  3.x 

19.81   .15 

12.1  X.X 

74.20    -2X 

47.9  3.6 

3a5o  .x3 

68.7  3.5 

29.5 

15.23    .11 

28.8  O.X 

13.81    .07 

61.7  3.0 

19.94   .10 

II.I  0.9 

74.30    .00 

51.6  3.7 

3a6i    .08 

72,0  3.3 

Aug.     8.5 

15.32    .06 

29.0  0.3 

13.86     .03 

64.6  3.8 

20.02    .06 

10.4  0.7 

74.18     .2X 

55.2  3.7 

30.67  .03 

75.2  3.x 

18.5 

15.35    .01 

29.4  0.5 

13.85  .03 

67.4  3.6 

20.05     .01 

9.80.5 

73.87     .4a 

58.9  3.6 

30.67   .03 

78.2  2.9 

28.5 

15.33    .04 

29.9  0.6 

13.80  .07 

69.9  3.4 

20.04    .03 

9.40.3 

73-35    .6x 

62.4  3.4 

30.6X   -08 

81.02.7 

Sept.    7.4 

15.27    .08 

30.5  0-6 

13.71  ." 

72.2  3.1 

19.99    .07 

9.2  O.X 

72.65   .79 

65.6  3.x 

3a5i   .x2 

83.6  2.4 

17-4 

15.16     .13 

31.2  0.7 

13.58    .X5 

74.1  X.8 

19.90   .xo 

9.2  0.0 

71.78   .94 

68.62.8 

30.37   .x6 

85.8  2.x 

27.4 

15.03     .15 

31.9  0.7 

13.41  .18 

75.7  X.4 

19.78    .13 

9.20.x 

70.77  X.08 

71.3  a.5 

30.19   .X9 

87:7  x.7 

Oct.      7-3 

14.87    .17 

32.6  0.6 

13.22     .30 

76.8  x.o 

19.64    .X5 

9.40.2 

69.63  1.X9 

73.5  a.o 

29.98   .t2 

89.2  x.3 

17-3 

14.70    .18 

33.2  0.6 

13.01     .31 

77.6  0.6 

19.49    .x6 

9.70.3 

68.40  X.27 

75.3  x.3 

29.76    ,23 

90.2  0.8 

27.3 

14.52    .18 

33-7  0.5 

12.80     .3X 

78.00.x 

19.33    .x6 

10.1  0.4 

67.09  1.3a 

76.6  X.O 

29.52  .a4 

90.8  0.4 

Nov.     6.3 

14.34    .'7 

34.x  0.3 

12.59     .30 

77.8  0.3 

19.18    .X5 

10.5  0.4 

65.76  X.33 

77.4  0.8 

29.28    .23 

90.90.x 

16.2 

14.18    .xs 

34-3  0.2 

12.40    .X9 

77.3  0.8 

19.03    .13 

10.9  0.5 

64.43  x-sa 

77.5  O.X 

29.05   .aa 

90.60.6 

26.2 

14.05   .la 

34.4  0.0 

12.22    .X7 

76.4  x.3 

18.91     .XX 

11.4  0.5 

63.13  X.26 

77.x  0.7 

28.84   .20 

89.7  X.I 

Dec.     6.2 

13.94   -09 

34.4  0.1 

12.06    .14 

75.0  X.6 

18.81  .08 

11.90.5 

61.91  Z.X7 

76.1 1.3 

28.66   .X7 

88,4  x.5 

16. 1 

13.87    .06 

34.20.3 

11.94    ." 

73-3  1-9 

18.74  .05 

12.4  0-5 

60.80  1.04 

74.5  1.8 

28.50   .14 

'86.6  Z.9 

26.1 

13.83     .OS 

33.9  0.4 

11.86   .07 

71.2  a.3 

18.70  .02 

12.9  0.5 

59.83    .88 

72.4  2.3 

28.38     .10 

84.5  a.3 

36.1 

13.83     .03 

33.5  0.5 

11.80   .03 

68.9  8-4 

18.70    .01 

13.4  0.5 

59.04    .« 

69-9  a-7 

28.30   .06 

82.x  2.5 
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6] 

t»  Cygni. 

C  Cygni. 

r 

Cygni. 

a 

Cephei. 

I  Pegasi.           1 

Mean 
Solar 
Data. 

Right 
Asconsion. 

DecUna- 

tion 

NifrtK 

Right 
AacensioQ. 

Declina- 
tion 
NffrtK 

Right 
Ascension. 

Declina- 
tion 
North, 

Right 
Aacension. 

DecUna- 

tion 
North, 

Right 
AscensioiL 

Declina- 
tion 
North, 

h 

m 

e         t 

h 

m 

0      f 

h 

m 

e       f 

h 

m 

e       9 

h    m 

e         * 

21 

2 

+3815 

21 

8 

+2948 

21 

10 

+37  37 

21 

16 

+62    9 

2117+1922  1 

Jan. 

1.1 

t 
24-31 

.06 

39.7  a.3 

i 
40.50 

.06 

7X.2  S.X 

i 
47.50 

.08 

X9.4  a.3 

8 
XO.06 

.a3 

59.9  a.4 

s 
27.60    .04 

45.2  1.7 

ZI.Z 

24.27 

.02 

37-4  a'4 

40.46 

.oa 

69.0  a.3 

47.44 

.«4 

X7.0  3.4 

9.86 

.17 

57-2  3.8 

27.57    .01 

43.4  X.8 

2Z.X 

24.27 

.02 

34-9  a-5 

40.46 

.oa 

66.72.3 

47.42 

.00 

X4.5  3.6 

9.73 

.xo 

54.3  3.x 

27.57    .oa 

41.6  x.8 

3I.O 

24-31 

.06 

32.3  a.6 

40.49 

.05 

64.4  a.3 

47.44 

.04 

XI. 9  3.6 

9.67 

.03 

51.1  3.3 

27.6X    .05 

39.8  x.8 

Feb. 

lO.O 

24.39 

.11 

29.8  2.5 

40.56 

.09 

62.x  a.s 

47.51 

.09 

9.3  a.5 

9.70 

.07 

47.9  3.a 

27.68    .09 

38.x  x.7 

20.0 

24.52 

•15 

27.4  a.s 

40.68 

.13 

60.0  a.0 

47.62 

.13 

6.9  3.3 

9.8X 

.15 

44.8  3.0 

27.78     .X3 

36.5  x.5 

Mar. 

2.0 

24.69 

.19 

25.3  ».9 

40.83 

.17 

58.2  x.7 

47.77 

.17 

4.7  3.0 

xo.oo 

.a3 

41.9  a.8 

27.92    .x6 

35.1  x.a 

XI.9 

24.90 

.83 

23-5  1-5 

4X.0X 

.ao 

56.6  1.3 

47.96 

.ax 

2.9  Z.6 

X0.27 

.31 

39.2  3.4 

28.09    .X9 

34.1  0.9 

21.9 

25.16 

•a? 

22.2  z.x 

41.24 

.a4 

55.50.9 

48.20 

.as 

X.5  1.3 

xo.6x 

.37 

37.0  3.0 

28.30     .33 

33.4  0.5 

31.9 

25.44 

.30 

21.4  0.6 

41.49 

.a7 

54.9  0.4 

48.47 

.38 

0.50.7 

XX.02 

.43 

35.3  x.4 

28.53     .35 

33.1  0.x 

Apr. 

X0.8 

25.76 

.33 

2X.X  0.0 

41.77 

.89 

54.7  0.1 

48.77 

.31 

O.X  0.3 

XX.47 

.48 

34.2  0.8 

28.79    .87 

33-2  0.4 

20.8 

26.10 

.35 

2X.30.5 

42.07 

.31 

55.0^.6 

49.09 

.33 

0.2  a4 

XX.97 

•51 

33.7  o.a 

29.07  .39 

33.8  0.8 

30.8 

26.45 

.36 

22.1  I.Z 

42.39 

.3a 

55.8  1.1 

49.43 

.35 

0.9  0.9 

12.49 

.53 

33.8  0.4 

29.37    .3X 

34.8  i.a 

May 

X0.8 

26.8X 

.36 

23.4  X.6 

42.72 

.33 

57.1  1.5 

49.78 

.35 

2.x  X.4 

X3.02 

.53 

34.5  X.O 

29.68    .3X 

36.x  1.6 

20.7 

27.17 

•35 

25.2  a.o 

43.05 

•33 

58.8  1.9 

50.X3 

.33 

3.8  X.9 

13.55 

•Sa 

35.8  1.6 

29.99    .31 

37-8  1.9 

30.7 

27.52 

•34 

27.5  a-4 

43.37 

.31 

60.9  3.9 

50.48 

.34 

5.9  a.S 

X4.06 

.49 

37.7  «.x 

30.30    .31 

39.9  3.3 

June 

9.7 

27.85 

.3a 

30.1  a.7 

43.67 

.a9 

63.3  a.5 

50.80 

.31 

8.3  3.6 

14.53 

.45 

40.0  3.6 

30.60    .a9 

42.x  3.4 

19.7 

28.15 

.19 

33.0  3.0 

43.96 

-rj 

66.03.7 

5X.XO 

.38 

xi.x  3.9 

14.96 

.40 

42.8  3.0 

30.88    .37 

44.6  a.5 

29.6 

28.42 

•as 

36.1  3.a 

44.21 

'M 

68.8  a.9 

51.36 

.as 

X4.I  3.x 

15.33 

•34 

45.9  3.3 

31.13   .a4 

47.x  a.6 

July 

9.6 

28.65 

•ao 

39.3  3.3 

44.43 

.30 

7X.8  3.9 

5»-59 

.30 

X7.2  3.a 

15.63 

•a7 

49.3  3.5 

31.35    .ao 

49.7  a.6 

X9.6 

28.83 

.15 

42.6  3.3 

44.60 

•15 

74.7  a.9 

31.77 

.X5 

20.4  3.a 

15.87 

.X9 

52.9  3.6 

31.53    .x6 

52.3  a.6 

29.5 

28.96 

.10 

45-9  3.3 

44.73 

•zx 

77.6  a.9 

51.90 

•xo 

23.6  3.a 

X6.02 

•  XX 

56.5  3.7 

3X.67    .X3 

54-8  a.5 

Aug. 

8.5 

29.03 

.05 

49.2  3.a 

44.81 

.06 

80.5  3.8 

51.98 

.05 

26.8  3.1 

X6.09 

.03 

60.2  3.7 

31.77    -07 

57.2  3.3 

X8.5 

29.06 

.00 

52.2  3.0 

44.84 

.ox 

83.x  3.6 

52.0X 

.00 

29.8  3.9 

X6.08 

.OS 

63.8  3.6 

3X.82    .03 

59.4  3.x 

28.5 

29.03 

.05 

55.1  a.7 

44.82 

.04 

85.6  3.4 

51.98 

.05 

32.6  3.7 

1599 

.13 

67.3  3.4 

31.82    .03 

6X.4  1.9 

Sept. 

7-4 

28.96 

.xo 

57.7  a.4 

44.76 

.08 

87.8  3.1 

51.91 

.09 

35.1  a.4 

15.83 

.ao 

70.6  3.x 

3X.78    .06 

63.2  x.7 

17.4 

28.84 

.14 

60.0  a.x 

44.66 

.xa 

89.7  X.8 

51.80 

.13 

37.4  «.« 

X5.60 

.36 

73.6  3.9 

3X.7X    .xo 

64.6  x.4 

27.4 

28.69 

.17 

62.0  X.8 

44.53 

-15 

91.3  1.4 

51.64 

.17 

39.3  x.7 

15.31 

•3a 

76.3  a.4 

3X.60    .X3 

65.8  I.I 

Oct. 

7.4 

28.51 

.19 

63.5  1.4 

44.37 

.17 

92.6  X.I 

51.46 

•19 

40.8  1.3 

14.96 

.36 

78.5  a.o 

31.46    .15 

66.80.8 

X7-3 

28.31 

.ai 

64.7  0.9 

44.19 

•X9 

93.4  0-7 

5X.26 

.8X 

42.0  0.9 

14.58 

.39 

80.3  1.6 

3X.3X  .xe 

67.40.4 

27-3 

28.10 

.ax 

65.4  0.5 

44.00 

.19 

93.9  0.3 

51.05 

•33 

42.6  0.5 

X4.18 

•41 

8 x.6  z.x 

31.15    •x7 

67.6  O.Z 

Nov. 

6.3 

27.88 

.ax 

65.6  0.0 

43.81 

.19 

94.0  0.1 

50.83 

.31 

42.9  0.0 

13.76 

•4a 

82.4  0.5 

30.98  .xe 

67.6  0.3 

X6.2 

27.68 

•90 

65.4  0.5 

43.62 

.x8 

93.6  0.5 

50.62 

•ao 

42.7  0.5 

13.33 

.43 

82.6  0.1 

30.82    •x6 

67.20.6 

26.2 

27.49 

.18 

64.7  0.9 

43.45 

.z6 

92.9  0.9 

50.42 

.19 

42.0  0.9 

X2.92 

.40 

82.3  0.7 

30.67  .14 

66.50.9 

Dec. 

6.2 

27.32 

.16 

63.6  X.3 

43.30 

•14 

9X.8  x.3 

50.24 

•17 

40.9  x.3 

X2.54 

.37 

81.4  x.3 

30.54   .la 

65.5  X.I 

X6.2 

27.X8 

.13 

62.x  X.7 

43.18 

•zx 

90.3  x.6 

50.09 

.X4 

39.3  x.7 

X2.X9 

•33 

79.9  X.7 

30.44    •09 

64.3 1.4 

26.x 

27.07 

.09 

60.x  a.! 

43.08 

.08 

88.5  1.9 

49.97 

.xo 

37.4  a.x 

XX.88 

.38 

77.9  3.3 

30.36   .06 

62.8  x.6 

36.x 

27.00 

.05 

57-9  a.4 

43.OX 

.05 

86.4  3.x 

49.88 

•06 

35.2  a.4 

XX. 64 

.3X 

75.4  «.« 

30.30   .03 

6x.X  x.8 
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CCapricornl 

iSAquarii. 

p  Cephei  (/r.). 

f  Aquarii. 

74  Cygni. 

Mean 

Solar 
DatOb 

Right 
Aacensloo. 

Declina- 
tion 
Stmth. 

Right 

Declina- 
tion 
South. 

Right 
Aacenaion. 

Declina- 
tion 
N^rth, 

Right 
AacenaioiL 

DecUna- 

tion 

Smak. 

Right 
Aacenaion. 

Declina- 

tion 
Nprth, 

h 

m 

e       t 

h   m 

e       t 

b 

m 

e        r 

h 

m 

• 

h   m 

0     # 

21  20 

-2250 

21  26 

-60 

21 

27 

+70  7 

21 

32 

-  817 

2132 

+39  57 

Jan. 

I.I 

a 
57^59 

.08 

39.9  o.a 

a 
17.79    -03 

36.4  0.6 

a 
19.94 

.39 

37.2  a.3 

a 
25.85 

.03 

66.50-5 

a 
56.09   .xo 

65.7  a.x 

II. I 

57.58 

.01 

39-6  0.4 

17.77    .00 

37.00.5 

19.59 

.30 

34-6  «.7 

25-83 

.oz 

66.9  0.4 

56.00   .07 

63.5  8.4 

21. 1 

57.60 

.03 

39.1  0.6 

17.79    .03 

37.5  0.4 

19-34 

.30 

31.8  3.0 

25.84 

.03 

67.30.3 

55.95    .03 

61.0  a.5 

3I.O 

57.65 

.07 

38.5  0.7 

17.83    .06 

37.90.3 

19.20 

.09 

28.6  3.a 

25.88 

.05 

67.5  0.3 

55-94   .01 

58.4  3.6 

Feb. 

IO.O 

57-74 

.xo 

37.7  0.8 

17.90    .09 

38.20.3 

19.17 

.03 

25.4  3.a 

25.95 

.08 

67.6  0.0 

55-98   .06 

55.8  8.6 

20.0 

57.86 

.14 

36.8  Z.0 

18.01    .za 

38.3  0.0 

19.26 

.IS 

22.2  3.a 

26.05 

.xz 

67.6  0.Z 

56.06   .zo 

53.2  8.4 

iMar. 

2.0 

58.01 

.17 

35-7  ^.i 

18.14    .zs 

38.2  0.3 

19.46 

.36 

19.18.9 

26.18 

.15 

67.4  0-3 

56.19    .X5 

50.9  8.8 

ii.g 

58.20 

•ao 

34.51.3 

18.31    .z8 

37-9  0.4 

19.78 

.37 

16.3  3.6 

26.34 

.z8 

66.90.6 

56.36     .30 

48.9  Z.8 

21.9 

58.41 

.83 

33.2  1.4 

18.50    .az 

37-30.7 

20.20 

•47 

13.8  3.3 

26.53 

.30 

66.2  a8 

56.58  .34 

47.3 1.4 

31.9 

58.65 

.as 

31.7  Z.5 

18.72    .33 

36.6  0.9 

20.71 

.55 

11.9  X.7 

26.74 

•83 

65.4  z.0 

56.83    .38 

46.  z  0.9 

Apr. 

10.9 

58.92 

.a8 

30.2  Z.6 

18.97    .3^ 

35.5  I.I 

21.30 

.6z 

10.5  I.Z 

26.99 

.36 

64.2  z.3 

57.13    .3X 

45.5  0.4 

20.8 

59.21 

.30 

28.5  z.6 

19.24    .as 

34.3  1.3 

21.94 

.66 

9.70-5 

27.26 

.38 

62.9  Z.4 

57-45    .33 

45.3  0.8 

30.8 

59.52 

.3a 

26.9  z.6 

19.53    .89 

32.8  z.5 

22.63 

.69 

9.5  O.Z 

27.54 

.89 

61.4  z.6 

57.79   .35 

45.8  0.7 

May 

10.8 

59.84 

.33 

25.2  z.6 

19.83    .30 

31.2  Z.7 

23.32 

.70 

9.90.7 

27.85 

.31 

59.8  z.7 

58.15   .36 

46.7  x.a 

20.7 

60.17 

.33 

23.7  X.5 

20.14    .3Z 

29.5  Z.8 

24.02 

.68 

10.9  z.3 

28.16 

•31 

58.1  z.8 

58.51    .36 

48.2  z.7 

30.7 

60.50 

.3a 

22.2  X.4 

20.44    -30 

27.7  z.8 

24.69 

.65 

X2.5  Z.9 

28.46 

.31 

56.3  1.8 

58.87    .35 

50. Z  3.Z 

June 

9-7 

60.82 

.3X 

20.8  Z.3 

20.74   '"S 

25.9  1.8 

25.32 

.60 

14.7  a-4 

28.77 

.30 

54.5  1.7 

59.22   .33 

52.4  «-5 

19.7 

61.12 

.99 

19.6  x.x 

21.03    .37 

24.2  z.7 

25.88 

-33 

17.2  3.8 

29.06 

.38 

52.8  z.7 

59-54   .31 

55-0  8.8 

29.6 

61.40 

.a6 

18.7  0.9 

21.29    .35 

22.5  z.6 

26.38 

.45 

20.2  3.x 

29.32 

•85 

51.2  z.6 

59.83   .87 

58.0  3.0 

July 

9.6 

61.65 

.83 

17.9  0.6 

21.52     .33 

20.9  z.5 

26.78 

.35 

23.5  3.4 

29.56 

.33 

49.7  1.4 

60.08   .33 

61.0  3.3 

19.6 

61.86 

.19 

17.4  0-4 

21.72     .18 

19.5  z.3 

27.08 

.35 

27.0  3.6 

29.77 

.19 

48.4  z.3 

60.29    -x8 

64.3  3.8 

29.6 

62.02 

.14 

17.2  0.3 

21.88    .14 

18.2  X.I 

27.29 

.15 

30.7  3.7 

29-93 

.14 

47.3  i.o 

60.44    .«3 

67.5  3.8 

Aug. 

8.5 

62.14 

.10 

I7.I  O.Z 

21.99     .09 

17.2  0.9 

27.38 

.04 

34.4  3.7 

30.05 

•zo 

46.4  0.8 

60.55    .08 

70-7  3.8 

18.5 

62.22 

-05 

17.3  0.3 

22.06     .05 

16.4  0.7 

27.37 

.06 

38.2  3.7 

30.13 

.05 

45.7  0.6 

60.60    .03 

73.8  3.0 

28.5 

62.24 

.00 

17.7  0.4 

22.09     .00 

15.8  0.5 

27.26 

-17 

41.8  3.5 

30.16 

.oz 

45.2  0.4 

60.61    .03 

76.83.8 

Sept. 

7-4 

62.22 

.<H 

18.2  0.6 

22.07    -^H 

15.4  0.3 

27.04 

.36 

45-3  3.3 

30.15 

.03 

44.9  0.3 

60.56    .07 

79.5  8.6 

17.4 

62.15 

.08 

18.8  0.7 

22.02    .07 

15.2  O.Z 

26.73 

.35 

48.5  3.1 

30.10 

.07 

44.8  0.0 

60.46    .zx 

82.0  3.3 

27.4 

62.05 

.za 

19.6  0.7 

21.92   .zo 

15.1  0.0 

26.33 

.43 

51.4  a.7 

30.02 

•zo 

44.9  0.1 

60.33    .13 

84.  Z  3.0 

Oct. 

7.4 

61.92 

.14 

20.3  0.7 

21.81    ^3 

15.2  0.3 

25.87 

.49 

54.0  8.3 

29.90 

.Z3 

45.10.3 

60.16    .18 

85.9  Z.6 

17-3 

61.77 

.16 

21.0  0.7 

21.67  -H 

15.5  0.3 

25.34 

*54 

56.1  z.9 

29.77 

.X4 

45-4  0.4 

59.97    .80 

87.2  z.3 

27.3 

61.61 

.16 

21.7  0.6 

21.53  .15 

15.8  0.4 

24.78 

.58 

57.7  1.4 

29.63 

•XS 

45.8  0.5 

59.76     .81 

88.2  0.7 

Nov. 

6.3 

61.44 

.16 

22.3  0.5 

21.38  .15 

16.2  0.5 

24.18 

.60 

58.8  0.8 

29.48 

.X5 

46.3  0.5 

59.54     -M 

88.7  0.3 

16.3 

61.28 

•15 

22.9  0.4 

21.24    .Z4 

16.7  0.5 

23.57 

.60 

59-3  0.3 

29.34 

.X4 

46.8  0.6 

59.32     .31 

88.7  0.3 

26.2 

61.14 

•13 

23.2  0.3 

2I.II     .13 

17.3  0.6 

22.97 

.59 

59.2  0.4 

29.21 

.X3 

47.4  0.6 

59.11     .30 

88.3  0.7 

Dec. 

6.2 

61.02 

.ZI 

23.4  0.x 

20.99    .ZO 

17.9  0.6 

22.40 

.56 

58.6  z.0 

29.09 

•  ZO 

47-9  0.5 

58.92    .z8 

87.4  z.z 

16.2 

60.92 

.06 

23.4  0.0 

20.90    ^ 

18.5  0.6 

21.86 

.51 

57.3  1.5 

29.00 

•08 

48.5  0.5 

58.75    -x6 

86.0  1.6 

26.1 

60.85 

.05 

23.30.8 

20.84    .OS 

19. 1  0.6 

21.38 

•44 

55.5  8.0 

28.93 

.05 

49.0  0.5 

58.60    .Z3 

84.2  z.9 

36.1 

60.82 

.oa 

23.10.4 

20.80     .03 

19.7  0.6 

20.98 

•35 

53.2  3.5 

28.89 

•03 

49.5  0.5 

58.49    -10 

82.1  8.3 
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X»  Octantis. 

ePegasi. 

XX  Cepbel 

ir«Cygni. 

ftCapricomL 

Mean 
Solar 
Date. 

Right 
Aacenaioa 

Declina- 
tion 

Right 
Aecenaloa 

Declina- 
tion 

Right 
Aacenaion. 

Declina- 
tion 

Right 
AicenaioiL 

Declina- 
tion 

Right 
AscenaioQ. 

Declina- 
tion 

h  m 

0       t 

h    m 

»      » 

h    m 

•      » 

h    m 

e 

h    m 

0      » 

2135 

-83  10 

3139 

+   924 

21  40 

+7050 

2143 

+4850 

ai47 

-14    0 

Jan.      x.x 

8 

30.71    -91 

50.88.9 

a 
X6.54   .05 

66.9  x.a 

a 
25.20   .43 

83.4  a.x 

a 
5.37   .X5 

65.4  8.8 

• 

50.84   .05 

79.60.2 

IZ.X 

29.94    •«» 

47.7  3.a 

X6.5X    .01 

65.6  X.3 

24.81   .34 

8x.o  a.6 

5.23    .XX 

63.x  8.S 

50.8  X     .08 

79.7  0.1 

2X.X 

29.46    .3a 

44.4  3.5 

X6.50   .ox 

64.4  x.3 

24.51   •a4 

78.2  3.9 

5.14    .07 

60.5  8.7 

50.80   .ox 

79.7  0.0 

31.X 

29.30    .00 

40.8  3.6 

X6.52  .04 

63.x  x.a 

24.33   .X3 

75.2  3.x 

5.XO    .03 

57.7  «.8 

50.83    .04 

79.60.2 

Feb.   10.0 

29.44    •« 

37.1  3.7 

16.58  .07 

62.0  x.x 

24.26   .00 

72.0  3.S 

5.XX   .04 

54.88.8 

50.88     .07 

79.3  0.S 

20.0 

29.88    .98 

33.4  3.7 

16.66   .xo 

6a9a9 

24.3X     .13 

68.7  3.« 

5.X8  .09 

52.0  8.7 

50.97    .xo 

78.90.5 

Mar.    a.o 

30.60    .86 

29.8  3.6 

16.78    .X3 

60.x  0.7 

24-49   .« 

65.6  3.0 

5.30    .XS 

49.4  a.5 

51.09    .X3 

78.30.7 

XX.9 

31.59  I." 

26.3  3.4 

16.93    .x6 

59.60.4 

24.78    .35 

62.7  3.7 

5.47  .» 

47.0  8.8 

5X.24    .x6 

77.50.9 

ax.9 

32.82  1.34 

23.0  3.1 

X7.XX     .90 

59-4  o-» 

25.  x8    .45 

60.2  3.3 

5.70    .«5 

45.0  x.8 

5X.42     .80 

76.5  X.I 

3X-9 

34.26  2.94 

20.x  3.8 

X7.32   .aa 

59.4  o.a 

25.69   .94 

58.x  1.8 

5.^  .30 

43.4  x.3 

5X.63    .88 

75.3  X.S 

Apr.   10.9 

35.89  I.7X 

17.4  «-4 

17.56   .«5 

59.90.6 

.26.27   .6a 

56.5  x.3 

6.30  .34 

42.4  0.7 

51.87    .15 

73.9  X.4 

20.8 

37.66  X.83 

X5.2  a.o 

X7.82    .a7 

60.7  x.o 

26^92   .67 

55.6  0-7 

6.66  .37 

41.90.8 

52.13  'V 

72.4  x.6 

30.8 

39.55  «.»» 

X3.4  X.6 

x8.xx   .a9 

6x.8  x.3 

27.62   .7X 

55.2  O.X 

7.04   .39    42.00.4 

J2.42    .89 

70.8  x.7 

May    10.8 

41.50  X.98 

X2.X  i.x 

18.40  .30 

63.2  x.6 

28.34   .73 

55.4  0.6 

7.44   .40 

42.7  X.O 

52.72    .31 

69.x  x.7 

20.7 

43.48  x.98 

XX.30.6 

X8.7X    .3X 

64.9  1.8 

29.07.  .71 

56.3  i.x 

7.85    .4X 

43.9  x.s 

53.03    .38 

67.3  x.8 

30.7 

45.45  ».95 

XX.O  0.0 

19.02   .30 

66.9  a.o 

29.77    .68 

57.7  X.7 

8.25    .40 

45.7  a.o 

53.35    .3x 

65.5  x.7 
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Z4.Z  3.0 

Z2.88 

.30 

24.9  3.0 

24.06    .31 

65.2  X.8 

19.7 

36.52 

.19 

34.3  X.8 

51.20  3.40 

59.6  0.6 

32.5X    .«9 

Z2.Z  3.1 

Z3.Z8 

.39 

26.9  3.0 

24.37    .30 

63.4  1.7 

29.7 

36.81 

.flS 

32.5  1.7 

54-49  3.15 

60.4  z.z 

32.79    'V 

Z0.2  z.9 

13.47 

.«7 

28.9  3.0 

24.67    .38 

6z.8  X.6 

July     9-6 

37.07 

.85 

30.9  X.5 

57.47  8.8z 

61.8  Z.6 

33.06    .35 

8.4  z.8 

13.73 

•'i 

30.8  z.9 

24.94   .a6 

60.2  X.4 

19.6 

37.30 

.33 

29.5  1.3 

60.07  2.38 

63.6  3.0 

33.29    •« 

6.6  z.6 

13.96 

.33 

32.7  z.8 

25.Z9   .33 

58.9  x.a 

29.6 

37.50 

.z8 

28.3  z.z 

62.21  1.88 

65.8  3.4 

33.49    .18 

5.X  1.5 

Z4.Z6 

.z8 

34.4  x-6 

25.40    .Z9 

57.8  1.0 

Aug.     8.6 

37.66 

•14 

27.3  0.9 

63.82  z.33 

68.4  3.7 

33.65    .14 

3.7 1.3 

14.32 

.14 

35.9  1.4 

25.57    .15 

56.9  0.7 

18.5 

37.77 

.09 

26.5  0.7 

64.84    .7z 

71.2  3.9 

33.76    .09 

2.6  1.0 

14.44 

.ZO 

37.2  X.3 

25.70    .zz 

56.3  0.5 

28.5 

37.84 

.03 

26.0  0.4 

65.23    .06 

74.2  3.0 

33.83    .05 

z.6  0.8 

14.52 

.05 

38.3  1.0 

25.78    .06 

55.9  0.3 

Sept.    7.5 

37.87 

•oz 

25.7  0,3 

64.97    .59 

77.2  3.0 

33.86    .oz 

z.o  0.6 

14.55 

.oz 

39.  Z  0.7 

25.82     .03 

55.8  0.0 

17-4 

37.85 

.03 

25.6  0.0 

64.06  z.33 

80.1  3.9 

33.85    .03 

0.5  0.4 

14.54 

.03 

39.7  0.5 

25.82     .03 

55.9  o.a 

27.4 

37.80 

.07 

25.7  0.3 

62.53  1.83 

82.9  3.6 

33.81    .06 

0.2  0.2 

14.50 

.05 

40.2  0.3 

25.78     .05 

56.  z  0.4 

Oct.      7-4 

37.72 

.09 

25.9  0.3 

60.43  3.37 

85.4  3.3 

33.73    .09 

0.2  0.0 

14.43 

.09 

40.4  0.Z 

25.7Z     .08 

56.5  0.5 

X7.4 

37.62 

.ZI 

26.3  0.4 

57.83  a.8a 

87.4  1.8 

33.63    ." 

0.3  0.3 

14.33 

.ZZ 

40.4  0.1 

25.6Z    .ZZ 

57.x  0.6 

27.3 

37.49 

.13 

26.8  0.5 

54.82  3.17 

89.0  z.3 

33.51    •« 

0.6  0,3 

Z4.2Z 

•  Z3 

40.2  0.3 

25.49     .Z3 

57.7  0.6 

Nov.     6.3 

37.36 

.13 

27.4  0.6 

51.53  3.40 

90.10.7 

33.38    .Z3 

z.o  0.4 

Z4.08 

.13 

39.9  0.4 

25.36    .Z3 

58.3  0.7 

X6.3 

37.22 

.13 

27.9  0.6 

48.07  3.50 

90.5  0.Z 

33.25    .13 

1.4  0-5 

13.95 

.13 

39.4  0.5 

25.23    .Z3 

59.0  0.7 

26.3 

37.09 

.13 

28.6  0.6 

44.58  3.47 

90.3  0.5 

33.12    .Z3 

2.0  0.6 

Z3.82 

.13 

38.9  0.6 

25.  ZO    .Z3 

59.7  0.6 

Dec.     6.2 

36.97 

•zz 

29.2  0.6 

41.18  3.31 

89.4  z.3 

33.00    .Z3 

2.70.7 

13.70 

•  Z3 

38.2  0.7 

24.97     .Z3 

60.30.6 

16.2 

36.86 

•zo 

29.8  0.6 

38.00  3.03 

87.9  z.8 

32.89     .ZO 

3.40.7 

13.59 

•  ZO 

37.5  0.8 

24.86    .ZZ 

60.80.5 

26.2 

36.77 

.08 

30.3  0.5 

35.14  3.66 

85.9  3.3 

32.80     .08 

4.Z  0.7 

13.50 

.08 

36.7  0.8 

24.76  .09 

6Z.3  0.4 

36.1 

36.70 

.05 

30.8  0.4 

32.71  3.30 

83.3  3.8 

32.73     .05 

4.80,7 

13.42 

•06 

35.9  0.8 

24.68  .06 

6Z.7  0.3 
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a  Lacertae. 

9  Aquarii. 

226Cephei(B.). 

zo  Lacerts. 

fi  Octantis. 

Mean 

SoUr 
Date. 

Right 
Asceiwion. 

Decline, 
tion 

North, 

Right 
Aacenaton. 

Declina- 
tion 
&nUk, 

Right 
Aacenoion. 

Declina- 
tion 

North, 

Right 
Aacenaioa 

Declina- 
tion 

North. 

Right 
Aacenaion. 

Declina- 
tion 
South, 

h    m 

• 

h   m 

• 

h    m 

0       • 

h    m 

• 

h    m 

• 

2227 

+4946 

2230 

-   037 

2230 

+7542 

2234 

+3831 

2235 

-8153 

JaxL      X.2 

t 
i0.X2    .90 

25.  Z  X.8 

a 
13.43   .07 

53.0  0.7 

a 
29.03    <JO 

63.4  x.S 

a 
46.55    .X5 

63.9  x.6 

a 
46.77  X.IO 

9Z.Z  3.3 

xx.x 

9.94    •!€ 

23.2  a.i 

13.37   -05 

53.7  0.7 

28.37    .61 

6z.6  3.0 

46.42     .13 

62.  Z  x.9 

45.76   .91 

88.6  a.7 

2I.Z 

9.80   .n 

20.9  a.4 

13.33    .03 

54.4  0.6 

27.8Z    .so 

59.3  a.s 

46.32  .09 

60.  Z  3.x 

44.96   .69 

85.7  3.x 

31.1 

9.70   .oB 

Z8.3  8.6 

Z3.31    .00 

55.1  0.6 

27.37    .37 

56.7  a.8 

46.24  .05 

57.8  a.3 

44.38    .46 

82.4  3.4 

Feb.   10.1 

9.65    .03 

X5.6  a.7 

Z3.3a   .OS 

55-6  0.4 

27.07    .33 

53.7  3.1 

46. 2  Z     .01 

55.5  a.4 

44.04     .33 

78.8  3.6 

20.0 

9.65    .03 

Z2.9  a.7 

13.35   -OS 

55.9  0.3 

26.93    .06 

50.5  3.a 

46.22     .03 

53.1  a.3 

43-94   .03 

75.1  3.7 

Biar.    2.0 

9.71    .09 

Z0.2  a.6 

Z3.42   .08 

56.  Z  0.X 

26.95    .10 

47.3  3.a 

46.27     .07 

5a9  3.3 

44.09    .36 

71.4  3.8 

12.0 

9.82    .X5 

7.6  a.4 

Z3.52   .la 

56.0  0.3 

27.14    •a7 

44-2  3.0 

46.37    .xa 

48.8  x.9 

44.47   .50 

67.6  3.7 

21.9 

10.00   .ao 

5.4  a.o 

Z3.66   .15 

55.7  0-4 

27.49   .4a 

41 -3  a.7 

46.52    .17 

47.0  1.6 

45.07   .7a 

63.9  3.6 

31.9 

ZO.23    .96 

3.6  X.6 

Z3.82    .19 

55.x  0.7 

27-99   .57 

38.7  a.4 

46.7Z     .31 

45.6  i.a 

45.89   .9a 

60.4  3.4 

Apr.    10.9 

10.51    .31 

2.2  I.I 

14.02   .aa 

54.3  1.0 

28.62    .69 

36.6  x.9 

46.94    .36 

44.6  0.8 

46.9Z  1. 10 

57.x  3.x 

20.9 

10.84    -35 

Z.3  0.6 

14.26   .as 

53-2  1.3 

29.37    .80 

34-9  X.4 

47.22     .39 

44.0  0.3 

48.09  X.37 

54.2  3.8 

30.8 

11.21    .38 

0.90.1 

14-52   .a7 

51.8  i.S 

30.2 z    .87 

33.8  0.8 

47-53   .3a 

44.0  0.3 

49.43  X.40 

5Z.6  a.4 

May   10.8 

IZ.60    .40 

I.I  0.3 

Z4.80    .39 

50.2 1.7 

31.12   .9a 

33.4  o-a 

47.87   .35 

44-4  0.7 

50.89  i.sx 

49.4  x.9 

20.8 

12.02    .4a 

Z.9  I.O 

15.09   .30 

48.5  1.8 

32.06   .94 

33.4  0.4 

48.22   .36 

45.4  x.a 

52.44  i.s8  1   47.7  1.4    1 

30.8 

12.44    •4a 

3.2  X.5 

Z5.40   .31 

46.6  X.9 

33.00   .93 

34.2  X.O 

48.59   .37 

46.8  x.6 

54-04  X.61 

46.6  0.9 

June     9-7 

12.86   .41 

5.0  3.0 

15.71    .31 

44.6  a.o 

33.92   .90 

35.4  1.6 

48.96   .36 

48.6  a.o 

55.65  X.63 

45.9  0.4 

19.7 

13.26   .39 

7.2  a.4 

Z6.02    .30 

42.6  a.o 

34.80   .84 

37-2  3.x 

49.31    .34 

50.9  a.4 

57.25  X.57 

45.8  0.3 

29.7 

1363   .36 

9.8  a.7 

I6.3Z  .38 

4a  6  3.0 

35.61   .76 

39.6  a.s 

49-64   .3a 

53.4  a.6 

58.78  1.48 

46.3  0.7 

July     96 

13.97   .3a 

12.6  3.0 

Z6.58    .36 

38.7  1.9 

36.33   .« 

42.3  a.9 

49-95   .a9 

56.2  3.9 

60. 2  Z  X.36 

47.2  x.3 

19.6 

14.26    .37 

15.8  3.a 

Z6.82    .33 

36.9  1.7 

36-93   .55 

45-4  3.a 

50.22   .23 

59.1  3.0 

6Z.48  I.X9 

48.7  X.7 

29.6 

14.51    .« 

19. 1  3.4 

17.03    .19 

35.3  1.5 

37.42   .4a 

48.8  3.5 

50.45    -ax 

62.2  3.x 

62.57   .99    50.6  a.x 

Aug.     8.6 

14.70   .x6 

22.5  3.4 

Z7.20    .15 

33.8  X.3 

37.78    .a9 

52.4  3.6 

50.64    .16 

65-3  3.x 

63-44    -75  1  52.9  a.5 

18.5 

14.83    .10 

25.9  3.4 

17-33    -xi 

32.6  I.I 

38.00    .13 

56.  z  3.8 

50.77    .11 

68.4  3.0 

64.06    .49  j  55.5  a.7 

28.5 

14.91    .04 

29.3  3.3 

17.41    .06 

31.6  0.9 

38.09    .01 

59.9  3.8 

50.85    .06 

7X.3  a.9 

64.4Z    .30  ;  58.4  3.9 

Sept.    7-5 

14.92    .01 

32.5  3.1 

17.46     .03 

30.8  0.7 

38.04    .13 

63.6  3.7 

50.89   .01 

74-2  3.7 

1 
64.47    .08     61.33.0 

17-5 

14.88    .07 

35.6  a.9 

17.46     .03 

30.30.4 

37.85    -as 

67.3  3.6 

50.88    .03 

76.8  3.5 

64.24  .37  i  64.3  3.9 

27.4 

14.79    .11 

38.4  a.7 

17.42     .05 

30.0  0.3 

37-53    .38 

70.8  3.4 

50.82    .07 

79.2  a.3 

63.74  .6*  1  67.2  3.8 

Oct.      7.4 

14.65    .16 

40.9  a.3 

Z7.36     .08 

29.8  0.0 

37.  zo  .49 

74-0  3.x 

50.73   .11 

8Z.3  x.9 

62.97  .89 1  69.8  3.3 

17-4 

14.48    .19 

43.0  1.9 

17.27    -xo 

29.9  0.3 

36.56   .59 

76.9  a.7 

50.60   .14 

83.0  x.6 

6Z.97  l.XO      72.2  2.x 

27-3 

14.27    .12 

44.8  1.5 

17.16     .13 

30.  z  0.3 

35.92   .67 

79-4  a.3 

50.45    .16 

84.4  1.3 

1 

60.78  X.37     74.1  X.6 

Nov.     6.3 

14.04    .34 

46.1  X.X 

17.04    .13 

30.5  0.4 

35.2Z    .74 

8Z.5  1.8 

50.28    .18 

85.4  0.8 

59.44  x.40     75.5  X.X 

16.3 

13.80    .25 

46.9  0.6 

16.91    .X3 

31.0  0.S 

34-44   .79 

83.0  1.3 

50.  zo  .19 

86.0  0.3 

58.001.47     76.30.3 

26.3 

13-55   .25 

47.2  0.0 

16.78    .13 

3Z.6  0.6 

33-64   .81 

84.0  0.6 

49.91    .X9 

86.  z  0.x 

56.52  X.48     76.5  0.1 

Dec.     6.2 

1330   .as 

47.0  0.5 

16.66     .13 

32.2  0.7 

32.82   .8a 

84.3  0.0 

49.72    .18 

85.8  0.5 

55.06  X.44     76.1  0.7 

! 

l6.2 

13.05    .23 

46.2  X.O 

Z6.55     .10 

32.9  0.7 

32.OZ    .79 

84.Z0.C 

49.54    •X7 

85.0  1.0 

53.66  X.3S     75.0  x.3 

26.2 

12.83   .ax 

45.0 1.5 

Z6.45     .09 

33.7  0.7 

31.23    -75 

83.2  x.3 

49.38    .16 

83.8  X.4 

52.38  X.2X     73.4  x.9 

36.2 

12.63   .18 

43.3  1-9 

Z6.37     .07 

34-4  0.7 

30.52    .70 

8Z.7  x.8 

49.23    .X4 

82.3  X.8 

5Z.26  x.03  1  7Z.2  3.5 
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M4>«. 

CPeg 

rasi. 

;iPegasi. 

i 

Cephei. 

A 

Aqoaru. 

a  Piscis  Australia. 
(FomaiMaut.) 

Solar 
Date. 

II 

Right 
Aacensioa. 

Dmslina- 

tioa 

Norik. 

Right 
AaeenaioQ. 

Declina- 
tion 
Nifrtk. 

Right 
Aacenaion. 

Declina- 
Uon 

North. 

Right 
Aacenaion. 

Declina- 
tion 
SimiA. 

Right 
Aacenaion 

DecUna- 

tion 

Somth, 

h    m 
2236 

• 
+  1018 

h    m 
2241 

e       f 

+23     2 

h 
22 

m 

46 

• 
+6540 

h 
22 

m 

47 

-86 

h 
22 

m 

52 

e        f 

-30   8 

Jan. 

1.2 

a 
28.83    -oB 

42.2  x.o 

43.15     .10 

34.5  1.3 

6.63 

.40 

50.8  x.4 

a 
24.31 

.08 

39-1  0.4 

a 
7-93 

•» 

7X.4  O.S 

IZ.X 

28.76   .06 

4I.Z  x.x 

43.06     .08 

33-1  1.5 

•6.26 

.34 

49.Z  1.9 

24.24 

.06 

39-50.4 

7.83 

•oB 

7Z.O  0.6 

2Z.Z 

28.71    .04 

40.0  1.2 

42.99     .06 

31-5  1-6 

5-95 

.28 

46.9  2.4 

24.  z8 

.<H 

39.8  0.3 

7.76 

.06 

70.30.8 

3I.I 

28.68    .02 

38.8  I.X 

42.94     .03 

29.8  x.7 

5.70 

•at 

44-3  a.7 

24.15 

.02 

4ao  O.X 

7.72 

.03 

69.3  X.I 

Feb. 

IO.I 

28.67    '01 

37.7  i-o 

42.92    .oo 

28.  z  1.7 

552 

.13 

4Z.5  2.9 

24.14 

.01 

40.  z  0.0 

7.70 

.00 

68.  z  1.3 

20.0 

28.70    ^ 

36.7  0-9 

42.93  -03 

26.4  X.6 

5-43 

.«» 

38.43.0 

24.  z6 

.<H 

40.0  0.3 

7.72 

.03 

66.7  1.5 

Mar. 

2.0 

28.76    .08 

35.9  0.7 

42.98  .031 

24.9  x.4 

5-44 

.05 

35.4  3.0 

24.22 

.07 

39-6  0.4 

7-76 

.07 

65.0  x.8 

Z2.0 

28.85    .11 

35-3  0-3 

43.07  .11 

23.6  1.2 

5-54 

•15 

32.4  a.9 

24.30 

•xo 

39-1  «.« 

7.85 

.xo 

63.2  x.9 

22.0 

28.98    .15 

35.0  0.2 

43-20    .X5 

22.6  0.9 

5-74 

.a4 

29.6  3.6 

24.42 

•14 

38.40.9 

7.97 

•14 

6Z.Z  2.Z 

31.9 

29.14    .!« 

35*o  o-» 

43-36   .x8 

2Z.8  0.5 

6.03 

.33 

27.  z  2.3 

24.57 

.17 

37.4  ^.x 

8.Z4 

•18 

59.0  «.« 

Apr. 

10.9 

29.34    •« 

35.3  0.5 

43.57    -aa 

2Z.5  0.1 

6.4Z 

.41 

25.  Z  x.8 

24.76 

.30 

36.  z  x.3 

8.34 

.at 

56.8  a.3 

20.9 

29-57    *M 

36.0  0.8 

43-8z   .25 

2Z.6  0.3 

6.86 

.48 

23.5  >.3 

24.98 

.a3 

34.7  x.5 

8.57 

•«5 

54.5  a.3 

30.8 

29.83    .87 

36.9  i.x 

44.08    .28 

22.0  0.7 

7.38 

.54 

22.5  0.7 

25.23 

.36 

33.1  W 

8.84 

.38 

52.2  3.3 

May 

10.8 

30.12    .99 

38.2  X.4 

44-37   .30 

22.9  x.x 

7-94 

.58 

22.0  0.2 

25.50 

.38 

31.3  x.8 

9.14 

.31 

49.9  a.a 

20.8 

30.42    .31 

39.8  1.7 

4469   .3a 

24.2  x.4 

8.53 

.60 

22.  Z  0.4 

25.80 

.30 

29.4  x.9 

9.46 

•33 

47.8  3.x 

30.8 

30.73    .31 

4Z.6  X.9 

45-oz   .33 

25.8  X.8 

9.Z4 

.60 

22.9  X.O 

26.  zo 

.31 

27.4  3.0 

9.80 

.34 

45.8  1.9 

June 

9.7 

31-04    .31 

43-6  2.x 

45-34    -sa 

27.8  2.x 

9.74 

.59 

24.Z  X.5 

26.42 

.31 

25.5  3.0 

Z0.Z4 

.34 

44.0  1.7 

19.7 

31-35    .30 

45-7  a-a 

45-66   .31 

30.0  2.3 

Z0.32 

.56 

26.0  2.1 

26.73 

.31 

23.6  x.9 

ZO.49 

.34 

42.4  1.4 

29.7 

31-64    .a8 

48.0  2.2 

45.97   .29 

32.4  a.4 

ZO.87 

.3a 

28.2  3.5 

27.03 

.29 

21.7  x.8 

Z0.82 

.33 

4Z.Z  X.I 

July 

9.7 

31.91    -afi 

50.2  2.2 

46.25   .27 

34.9  a.3 

"•37 

.47 

30.9  a.9 

27.31 

vj 

20.0  x.6 

ZZ.Z4 

.30 

40.2  0.8 

19.6 

32.16    .33 

52-4  a-a 

46.51    -a4 

37.4  2.6 

ZZ.80 

.40 

34.0  3.a 

27-57 

'M 

Z8.5  x.4 

ZZ.43 

.a7 

39.5  0.5 

29.6 

32.37    •»9 

54-5  a.x 

46.72   .20 

40.0  2.6 

Z2.Z7 

.33 

37.3  3.4 

27-79 

.3X 

Z7.2  x.3 

ZZ.68 

.33 

39.20.1 

Aug. 

8.6 

32.54    -^5 

56.5  x.9 

46.90    .x6 

42.6  3.5 

Z2.46 

-as 

40.8  3.6 

27.98 

.X7 

z6.z  x.o 

ZZ.90 

.19 

39.3  o.a 

18.5 

32.68    .11 

58.3  x.7 

47.04    .12 

45-0  9.4 

Z2.66 

.x6 

44-4  3.7 

28.  z  3 

.13 

15-3  0.7 

Z2.07 

.X5 

39.7  0.5 

28.5 

32.76    .07 

60.0  X.5 

47.14    .07 

47.4  a.a 

12.78 

.08 

48.1  3.7 

28.23 

.08 

14.7  0.5 

Z2.19 

•  xo 

4a4  0.8 

Sept. 

7-5 

32.81    .03 

6Z.4  X.3 

47.19    .03 

49.5  a.o 

Z2.82 

•ox 

51.8  3.6 

28.29 

.04 

14.3  0.3 

Z2.26 

.05 

4Z.4  I.I 

17-5 

32.82    .01 

62.6  x.x 

47.19    .ox 

5Z.4  x.8 

12.77 

.09 

55-4  3.3 

28. 3Z 

.00 

Z4.2  0.0 

Z2.28 

.00 

42.5  i.a 

27.4 

32.79    .05 

63.5  0.8 

47.Z6    .05 

530  1.5 

12.64 

.x6 

58.7  3.a 

28.29 

.04 

Z4.3  0.3 

Z2.26 

.04 

43.8  1.4 

Oct. 

7-4 

32.73    -07 

64.2  0.6 

47.  zo  .08 

54-4  i.a 

12.44 

.33 

6Z.9  3.0 

28.24 

.07 

Z4.6  0.4 

Z2.20 

.08 

45-3  x.4 

17.4 

32.64    .09 

64.7  0'3 

47.00   .xo 

55.5  0.9 

Z2.Z7 

.29 

64.7  3.6 

28.16 

.09 

Z5.O  0.5 

Z2.ZO 

.XX 

46.7  x.4 

27.4 

32.53    •" 

64.90.x 

46.89    .12 

56.3  0.6 

ZZ.85 

•35 

67.  z  3.3 

28.06 

.11 

Z5.6  0.6 

ZZ.98 

.13 

48.0  x.3 

Nov. 

6.3 

32.41    .la 

64.9  0.1 

46.76    .X4 

56.7  0.3 

1Z.48 

.39 

69.0  x.7 

27.95 

.X3 

z6.2  0.6 

ZZ.84 

.15 

49.3  x.a 

16.3 

32.28   .13 

64.7  0.3 

46.62    .X4 

56.9  0.0 

ZI.07 

.4a 

70.5  i-a 

27.82 

.13 

16.9  0.7 

ZZ.68 

.16 

50.4  x.o 

26.3 

32.15   .13 

64.3  0.5 

46.48    .X4 

56.7  0.3 

Z0.64 

-44 

71.4  0.6 

27.69 

.13 

Z7.6  0.7 

".53 

.x6 

51.3  0.8 

Dec. 

6.2 

32.03    .la 

63.6  0.7 

46.33    .14 

56.2  0.6 

10.20 

•44 

7Z.8  0.0 

27.57 

.13 

z8.2  0.7 

".37 

•X5 

5Z.9  0.5 

Z6.2 

31.91    .11 

62.8  0.9 

46.20    .X3 

55.4  0-9 

9.76 

.43 

71-5  0.6 

27.46 

.XX 

18.9  0.6 

ZZ.22 

.H 

52.3  o.a 

26.2 

31.80   .xo 

6Z.9  x.o 

46.08    .12 

54.4  1.3 

9.33 

.4t 

70.7  x.x 

27.35 

.xo 

Z9.5  0.6 

IZ.09 

.13 

52.3  O.X 

36.2 

31.71    .08 

60.8  X.I 

45.97    .xo 

53.1  M 

8-94 

.38 

69.3  1.6 

27.26 

.08 

20.0  0.5 

ZO.98 

.10 

52.  z  0.4 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

0  Andromeds. 

aPegasi. 
(Markab,) 

^  Aquarii. 

0 

Cephei. 

r 

Pegasi. 

Right 
AaoeiMio& 

DecUna- 
tion 

Right 

Declizia- 

tion 
north. 

Right 
Aaoenaioa. 

DecUna- 

tion 

Somtk, 

Right 
Aaoeziaioa. 

DecUna- 
tion 

North, 

Right 
Aacension. 

Declina- 
tion 
North, 

h  m 

e        r 

h  m 

e       t 

h  m 

e       t 

h 

m 

• 

h 

m 

0     » 

22  57 

+4x47 

2259 

+  1440 

as  9 

-     634 

2314 

+6733 

2315 

+2311 

Jan.      1.2 

• 
19.40    .16 

37.0 1.4 

a 
47.22    .zo 

Z2.3  z.z 

8 
9.17     .» 

73.7  0.6 

a 
30.93 

.46 

75.8  x.0 

a 
41.74 

.X2 

47.9  x.z 

ZZ.2 

19.25    .14 

35-4  x-8 

47.13    .08 

II.2  Z.2 

9.08     .08 

74.2  0.5 

30.50 

.41 

74.5  1.6 

41.63 

•  zo 

46.6  z.3 

2I.Z 

19.12     .12 

33-5  a-i 

47.06    .06 

ZO.O  Z.2 

9.01     .06 

74-7  0.3 

30.11 

.36 

72.6  2.x 

41.54 

.08 

45.2  Z.5 

311 

19.02    .08 

31.3  «.3 

47.01    .Of 

8.7  Z.3 

8.96     .04 

74.9  0.2 

29.78 

.29 

70.3  a-5 

41.46 

.06 

43.7  x-6 

Feb.    lo.i 

18.95    -05 

29.0  a.4 

46.98    .oz 

7.4  Z.2 

8.94    ,OZ 

75.1  0.1 

2953 

.2Z 

67.7  2.8 

41.41 

.03 

42.1  z.6 

20.X 

18.92    .00 

26.62.4 

46.98   .oa 

6.3  Z.X 

8.94    .OZ 

75.0  0.x 

29.37 

.Z2 

64.8  3.0 

41.39 

.00 

40.5  X.5 

Mar.    2.0 

18.95    -05 

24.2  a.3 

47.02   .05 

5.20.9 

8.96  .04 

74.8  0.3 

29.30 

.02 

61.7  3.0 

41.41 

.03 

39.0  Z.4 

Z2.0 

19.02   .xo 

22.0  2.1 

47.08   .09 

4.40.7 

9.02  .08 

74.4  0.6 

29.34 

.09 

58.7  3-0 

41.46 

.07 

37-7  x.a 

22.0 

19.14    .15 

20.0  Z.8 

47.19   .X2 

3.80.4 

9-12   .zz 

73.7  0.8 

29.48 

.20 

55.8  2.8 

41.55 

.zz 

36.6  0.9 

31.9 

19.31    '» 

18.3  1.3 

47.34   .16 

3-5  O.X 

9.25   .Z5 

72.8  X.0 

29.73 

.JO 

53.1  a.5 

41.68 

.Z5 

35.8  0.6 

Apr.    10.9 

19.54  -as 

17.0  Z.X 

47.52   .20 

3.5  0-a 

9.42    .Z9 

71.6  X.3 

30.07 

.39 

5a8  2.x 

41.86 

.Z9 

35.4  0.3 

20.9 

19.80  .49 

16.2  0.6 

47.73   •« 

3.90-6 

9.62    .22 

70.2  z.3 

30.51 

-47 

49.0  X.6 

42.07 

.a3 

35.3  O.Z 

30.9 

20.11  .33 

15.9  0.1 

47.98    .26 

4.60.9 

9.86   .23 

68.6  Z.7 

31.02 

-34 

47.6  X.X 

42-32 

.26 

35.6  0.5 

May    Z0.8 

20.45  .35 

16.0  0.4 

48.26    .29 

5.7  »-a 

10.12    .28 

66.9  X.8 

31.60 

.60 

46.7  0.5 

42.60 

.39 

36.3  0.9 

20.8 

20.8 Z    .37 

16.7  0.9 

48.56    .30 

7.x  x-5 

10.41    .29 

65.0  X.9 

32.22 

M 

46.5  0.0 

42.90 

.3Z 

37.4  1.3 

30.8 

21.19   .38 

17-9  >.4 

48.87    .3z 

8.8  z.8 

10.71    .3Z 

63.0  2.0 

32.87 

.63 

46.8  0.6 

43.22 

.32 

38.8  z.6 

June    9.7 

21.57   -SB 

19.4  1.8 

49.19  .aa 

10.7  2.0 

11.02    .3Z 

61.0  2.0 

33.52 

.65 

47.7  i.a 

43.55 

.33 

40.6  Z.9 

19.7 

21.95    -37 

21.5  2.3 

49.50    .3Z 

12.8  2.2 

11.33    •3z 

59.1  1.9 

34.17 

.63 

49.1  X.7 

43.88 

.33 

42.6  2.Z 

29.7 

22.31    .35 

23.8  2.S 

49.81    .30 

15.0  2.3 

11.64    -SO 

57.2  z.8 

34.78 

.60 

51.I  2.2 

44.20 

-31 

44.8  2.3 

July     9.7 

22.64   .3a 

26.5  2.8 

50.09   .27 

17.4  2.3 

11.93  .as 

55.4  x-7 

35.36 

•55 

53.4  a-6 

44.50 

.«9 

47.2  2.4 

X9-6 

22.94    •« 

29.4  3.0 

50.35   -as 

19.7  «.3 

12.19   -as 

53.7  1.5 

35.88 

.48 

56.2  2.9 

44.79 

.26 

49.7  a.5 

29.6 

23.21    .S4 

32.4  3.1 

50.58    .2Z 

21.9  2.2 

12.43   .22 

52.3  x.3 

36.33 

.4Z 

59.4  3.2 

45.03 

.23 

52.2  2.5 

Aug.    8.6 

23.42    .19 

35.5  3.1 

50.78    .Z7 

24.x  2.Z 

12.64    .Z9 

51. 1  Z.I 

36.70 

.33 

62.7  3.5 

45.24 

-Z9 

54.7  a.5 

18.6 

23.59    .14 

38.6  3.1 

50.93    -13 

26.2  2.0 

12.80    .xs 

50.2  0.8 

36.99 

.»5 

66.3  3.6 

45.42 

.15 

57.1  a.4 

28.5 

23.70    .09 

41.7  3.0 

51-05    .09 

28.0  Z.8 

12.93    .xo 

49.5  0.6 

37.20 

.z6 

69.9  3.7 

45.55 

.zz 

59.4  a.2 

Sept     7-5 

23.77    'H 

44-7  a-9 

51.12    .05 

29.7  Z.6 

13.01    .06 

49.0  0.3 

37.31 

.07 

73.6  3.7 

45.64 

.07 

61.6  2.0 

175 

23.78     .01 

47-5  a.7 

51.15    -M 

31.2  z.3 

13.05    .02 

48.8  0.x 

37.33 

.02 

77.2  3.6 

45.68 

.03 

63.5  1.8 

27.5 

23.75    -05 

50.1  2.5 

51.14   -03 

32.4  z.z 

13.06    .ox 

48.9  0.x 

37.27 

.zo 

80.8  3.4 

45.69 

.ox 

65.2  z.6 

Oct.     7-4 

23.68    .09 

52.5  2.2 

51.10   .06 

33.4  0.8 

13.02    .05 

49.1 0.3 

37.12 

.x8 

84.1  3.2 

45.66 

.04 

66.7  1.3 

17.4 

23.57    •" 

54.5  1.8 

51.03    .08 

34.1  0.6 

12.96    .07 

49.5  0.5 

36.91 

.85 

87.2  2.9 

45.60 

.07 

67.9  Z.Z 

27.4 

23.44  -JS 

56.2  1.5 

50.94    -lo 

34-<5o.3 

12.88   .09 

50.0  0.6 

36.62 

-32 

89.9  2.5 

45.51 

.09 

68.80.8 

Nov.     6.3 

23.27    .17 

57.5  1.1 

50.82     .Z2 

34.8  0.X 

12.78     .XX 

50.6  0.7 

36.27 

.37 

92.2  2.x 

45.41 

.XX 

69.4  0.3 

16.3 

23.09    .19 

58.3  0.6 

50.70    .Z2 

34.7  0.2 

12.66     .X2 

51.3  0.7 

35.87 

.42 

94.1  1.6 

45.28 

.Z3 

69.70.2 

26.3 

22.90    .19 

58.7  0.2 

50.58    .Z3 

34-4  0.4 

12.54  .« 

52.0  0.7 

35-44 

.45 

95.4  x.o 

45.16 

.Z3 

69.7  O.Z 

Dec.     6.3 

22.71    .zg 

58.7  0-3 

50.45     .X2 

34.00.6 

12.42     .X2 

52.7  0.7 

34.98 

.47 

96.2  0.5 

45.02 

.Z3 

69.40.4 

z6.2 

22.51    .19 

58.2  0.7 

50.33     .« 

33.2  0.8 

12.30     .XI 

53.4  0.7 

34.50 

.47 

96.3  O.X 

44.89 

.Z3 

68.90.7 

26.2 

22.33  -iS 

57.2  X.2 

50.21    .zi 

32.3  1.0 

12.20    .xo 

54.1 0.6 

3403 

.46 

95.9  0.7 

44-76 

-13 

68.0  z.o 

36.2 

22.16    .17 

55.8  1.6 

50. 11    .zo 

31.2  Z.X 

12.10  .09 

54.70.6 

33.57 

.*♦ 

94.9  x.a 

44.63 

.X2 

66.9  z.2 
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APPARENT  PLACES  iFOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

dPiscium. 

A  Andromedas. 

iPiacium. 

y 

Cephei. 

»» 

Aquarii. 

Mean 
Solar 
Date. 

Right 
Aacenaioa 

Declina- 
tion 
North, 

Right 
Ascension. 

Declina- 
tion 
North. 

Right 
Ascension. 

Declina- 
tion 
North. 

Right 

Declina- 
tion 
North. 

Right 
Ascension. 

Declina- 
tion 
S»uth. 

h  m 

0       1 

h 

m 

0      > 

h 

m 

0      * 

h 

m 

e       » 

h 

m 

e         > 

2322 

+  549 

2332 

+45  54 

2334 

+  55 

2335 

• 

^n  4 

2339 

-1849 

Jan.      1.2 

9 
54.34    •" 

54-7  0.9 

8 
40.68 

.90 

79.1  x.a 

8 
49.10 

.10 

10.8  0.8 

8 

14.26 

.83 

53.3  0-6 

s 
1.60 

.IX 

55.9  0.3 

II.2 

54.24    .09 

53.8  0.9 

40.49 

.18 

77-8  X.5 

49.00 

.09 

lO.O  0.8 

13-42 

.80 

52.3  xa 

1.50 

.xo 

56.1  O.X 

21.2 

54.16    .07 

53-0  0.8 

40.31 

.x6 

76.1  1.8 

48.91 

.08 

9.20.8 

12.65 

.73 

50.8  x.8 

1.40 

.09 

56.1  O.X 

3I.I 

54.10    .05 

52.1  0.8 

40.16 

.X3 

74.1  2.1 

48.84 

.06 

8.4  0.8 

11.97 

.68 

48.8  2.3 

1-32 

.07 

55-8  0.4 

Feb.    xo«i 

54.06    .03 

51.4  0.7 

40.05 

.09 

71.9  a-3 

48.79 

•04 

7.60.7 

IZ.4Z 

.4« 

46.3  a.6 

1.26 

.04 

55-3  0.6 

20.1 

54.04    .00 

50.7  0.6 

39.97 

.05 

69.5  a.4 

48.76 

.01 

7.00.5 

XI.OO 

.33 

43-5  a.9 

1.23 

.02 

54.6  0.9 

Mar.     2.0 

54.06    .03 

50.2  0.4 

39-94 

.00 

67.03.4 

48.76 

.03 

6.50.4 

10.76 

.X5 

40.5  3.x 

1-23 

.ox 

53-6  I.I 

I2.0 

54.10    .06 

49.9  o.a 

39.97 

.05 

64.6  a.3 

48.80 

.05 

6.2  O.X 

Z0.69 

.03 

37-3  3.1 

1.26 

.05 

52.4  X.3 

22.0 

54.18    .10 

49.8  0.1 

40.04 

.XI 

62.4  3.1 

48.87 

.09 

6.2  0.x 

io.8i 

.2X 

34-2  3.0 

1.32 

.08 

51.0  1.5 

Apr.      i.o 

54-30    .14 

50.0  0.3 

40.18 

.16 

60.4  X.8 

48.98 

.13 

6.40.4 

II. II 

.39 

31.3  a.8 

1.42 

.13 

49-3  x.7 

10.9 

54.46    .17 

50.5  0.6 

40.38 

.22 

58.8  X.4 

49.12 

.16 

6.90.6 

11.59 

.56 

28.6  2.5 

1-57 

.x6 

47.5  1.9 

20.9 

54.65    .ai 

51.2  0.9 

40.62 

•a? 

57.5  x.o 

49.30 

.90 

7-7  0-9 

12.22 

.7X 

26.4  2.1 

1-75 

.90 

45.5  a.o 

309 

54.88    .24 

52.3  x.a 

40.92 

.3a 

56.8  0.5 

49.52 

.83 

8.8  x.a 

13.00 

.83 

24.5  X.6 

1.96 

.33 

43-4  "-x 

May    10.9 

55.13   -a? 

53.6  1.4 

41.25 

.35 

56.4  0.X 

49.77 

.86 

10. 1  x.4 

13.88 

.93 

23.2  x.x 

2.21 

.96 

41.2  9.3 

20.8 

55-41    -^9 

55.2  1.7 

41.62 

.38 

56.6  0.4 

50.05 

•« 

n.6  1.7 

14.85 

r.oo 

22.4  0.5 

2.49 

.ag 

39.0  3.3 

30.8 

55.71    -31 

57-0  X.9 

42.02 

.40 

57-3  09 

50.35 

.30 

13.4  x.8 

15.88 

[.04 

22.2  0.1 

2.79 

.31 

36.8  3.8 

June    9-S 

56.02  .31 

58.9  a.o 

42.42 

.41 

58.5  x-4 

50.66 

.31 

15-3  a.o 

16.93 

1.05 

22.6  0.7 

3." 

.32 

34-7  a.o 

19.7 

56.34    -31 

61.0  2.x 

42.83 

.40 

60.1  x.8 

50.97 

.3x 

17.3  a-o 

17.98 

[-98 

23.6  X.2 

3.43 

.3a 

32.7  x.9 

29.7 

56.64  .30 

63.1  2.1 

43.22 

.39 

62.2  a.a 

51.28 

.30 

19.4  a.x 

18.99 

.99 

25.1  X.8 

3.75 

.38 

30.9  x.7 

July     9-7 

56.94    .a8 

65.2  2.1 

43.60 

.36 

64.5  a-5 

51.58 

.a9 

21.4  3.0 

19.95 

.92 

27.1  2.2 

4.06 

.30 

29-3  x.4 

19.6 

57.21    .a6 

67.2  2.0 

43.95 

.33 

67.2  a.8 

51.86 

.a? 

23.4  2.0 

20.82 

.83 

29.6  2.7 

4-35 

.98 

28.0  X.2 

29.6 

57.45   -as 

69.1  1.9 

44.26 

.29 

70.0  a.9 

52.11 

.24 

25.4  X.8 

21.60 

.7a 

32.4  3.0 

4.62 

.as 

27.0  0.8 

Aug.     8.6 

57.66   .19 

70.9  X.7 

44-53 

.as 

73-1  3.x 

52.33 

.30 

27.1  x.7 

22.26 

.59 

35-6  3.3 

4.86 

.92 

26.3  0.5 

18.6 

57.84   .16 

72.5  1.5 

44-75 

.20 

76.2  3.1 

52.52 

.17 

28.7  x.5 

22.78 

.46 

39-1  3.5 

5.06 

.x8 

26.0  0.3 

28.5 

57.97   .11 

73.9  x-3 

44.92 

.14 

79.3  3.1 

52.66 

.X3 

30.0  1.2 

23.18 

.33 

42.7  3.7 

5.21 

.X4 

25.9  O.X 

Sept.     7-5 

58.07    .07 

75-1  i.i 

45.04 

.09 

82.4  3.0 

52.77 

.09 

31.2  x.o 

23.42 

.x8 

46.5  3.8 

5-33 

.09 

26.2  0.4 

17-5 

58.12    .04 

76.0  0.8 

45.11 

.04 

85.4  a.9 

52.84 

.05 

32.0  0.8 

23-53 

.03 

50.2  3.8 

5-40 

.05 

26.70.6 

27.5 

58.14    .00 

76.8  0.6 

45.13 

•00 

88.3  a.7 

52.87 

.01 

32.7  0.5 

23-49 

.11 

54-0  3.7 

5-43 

.ox 

27.4  0.8 

Oct.      7-4 

58.12    .03 

77-2  0.4 

45.10 

.05 

90.9  a.5 

52.87 

.03 

33-1  0.3 

23.30 

.as 

57-6  3.5 

5-43 

.08 

28.4  1.0 

17-4 

58.08    .06 

77.5  o.a 

45-03 

.09 

93.2  2.2 

52.83 

.05 

33-3  O.X 

22.98 

.38 

61.0  3.3 

5-38 

.06 

29.5  X.X 

27.4 

58.00    .08 

77.6  0.0 

44.92 

.xa 

95-3  x.9 

52.77 

.07 

35.4  O.X 

22.53 

.5X 

64.2  3.9 

5-32 

.08 

30.6  x.3 

Nov.     6.4 

57.91    .10 

77-4  o-« 

44.78 

.15 

97-0  x.5 

52.69 

.09 

33-2  0.2 

21.96 

.62 

66.9  3.6 

5.22 

.10 

31.8  X.X 

16.3 

57.81    .11 

77.2  0.4 

44.62 

.18 

98.2  1.0 

52.59 

.xo 

32.8  0.4 

21.30 

•71 

69.3  a.x 

5.11 

.13 

32.9  X.X 

26.3 

57.69   .la 

76.7  0.3 

44-43 

.19 

99.0  0.6 

52.49 

.11 

32.4  0.5 

20.54 

•79 

71. 1  1.6 

4-99 

.X3 

33.9  X.O 

Dec.     6.3 

57.58    •» 

76.1  0.6 

44-23 

.30 

99.40.x 

52.37 

•XX 

31.8  0.6 

19.72 

.84 

72.4  x.o 

4.86 

.13 

34.8  0.8 

16.3 

57.46    .11 

75-4  0-7 

4403 

.ax 

99-30.3 

52.26 

.XX 

31.1  0.7 

18.86 

.87 

73.1 0.4 

4-74 

.X3 

35.6  0.7 

26.2 

57-35    -xx 

74-7  0.8 

43.82 

•ax 

98.8  0.8 

52.15 

•IX 

30.3  0.8 

17.98 

.87 

73.2  0.3 

4.61 

.13 

36.20.5 

36.2 

57-24   -xo 

73.8  0.9 

43.62 

•90 

97.7  x.a 

52.04 

•10 

29-5  o«9 

17.12 

•86 

72.6  0.9 

4-49 

•  IX 

36.5  0.3 
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APPARENT  PLACES  FOR  THE  UPPER  TRANSIT  AT  WASHINGTON. 

Mean 
Solar 
Date. 

6  Sculptoris. 

y  Octantis. 

Groombridge  4Z63. 

CJ 

Piscium. 

Right 
Ascensioa 

DecUnation 
Simik. 

Right 
Aacenaion. 

Declinatian 

Right 
AaceziBion. 

Declinatiozi 

Right 
Aacenaion. 

Declination 
North, 

h 
23 

m 

43 

-28 

40 

h     m 

23  46 

-82 

33 

h     m 

23  49 

0        * 

+73  51 

h     m 

23  54 

+  6  18 

Jan. 

Z.2 

8 
43.69 

.14 

64.3 

O.Z 

a 
Z2.20    Z.S5 

ZOZ.4 

1-5 

a 
58.04 

.66 

39.6 

0.5 

a 
11.37 

.zz 

m 
42.8      0.8 

1T.2 

43-56 

.za 

64.2 

o.a 

ZO.72    Z.4Z 

99.7 

a.o 

57.38 

.64 

38.8 

z.z 

ZZ.26 

.ZO 

42.0    0.8 

21.2 

43.45 

•zo 

63.9 

0.5 

9.39    x-«4 

97.5 

a.5 

56.76 

.59 

37.4 

z.6 

ZZ.Z7 

.09 

41.2    0.8 

3I.I 

43.36 

.06 

63.2 

0.8 

8.25    Z.Q4 

94.8 

a.9 

56.20 

.5x 

35.^ 

a.z 

ZZ.08 

.08 

40.4    0.8 

Feb. 

ID.  I 

43.28 

.06 

62.2 

z.z 

7.32    .8a 

9Z.6 

3-3 

55.74 

.4X 

33.2 

a-5 

ZZ.02 

.06 

39.6    0.7 

20.Z 

43.24 

.03 

60.9 

1.4 

6.6z     .58 

88.2 

3.6 

55.38 

.a9 

30.5 

a.8 

10.97 

.03 

39.0    0.6 

Mar. 

2.1 

43.23 

.00 

59.4 

Z.6 

6.Z5     .33 

84-5 

3.7 

55.15 

•z6 

27.5 

3.0 

10.95 

•00 

38.4    0.4 

I2.0 

43.25 

.<H 

57.6 

1.9 

5.94    -08 

80.7 

3.8 

55.06 

.oa 

24.5 

3.x 

10.97 

.©3 

38.1    0.8 

22.0 

43.31 

.08 

55.6 

a.z 

5.99    .18 

76.8 

3.9 

55.12 

•x3 

2Z.4 

3.0 

ZZ.02 

.07 

38.0    0.0 

Apr. 

Z.O 

43.41 

•  19 

53.4 

s«a 

6.29     .43 

73.0 

3.8 

55.33 

•a8 

Z8.5 

a.8 

zz.zo 

•ZZ 

38.2    0.3 

H.O 

43.55 

.16 

51.I 

a.4 

6.84     .67 

69.3 

3.6 

55.68 

.4a 

Z5.8 

a.5 

ZZ.23 

•15 

38.6    0.6 

20.9 

43.73 

.20 

48.7 

a.4 

7.62     .89 

65.8 

3.4 

56.  z6 

.54 

13.5 

a.z 

ZZ.40 

•19 

39.3    0.8 

30.9 

43.95 

.34 

46.2 

a.5 

8.62   z.zo 

62.5 

3.x 

56.76 

.65 

ZZ.6 

X.7 

ZI.60 

•M 

40.2     z.z 

May 

10.9 

44.21 

.87 

43.7 

a.4 

9.82   Z.29 

59.6 

a.7 

57.46 

.74 

Z0.2 

z.z 

ZZ.85 

.16 

41.5     X.4 

2a8 

44.49 

.30 

41-3 

a.  4 

ZZ.Z9  Z.44 

57.0 

a.3 

58.24 

.8z 

9.3 

0.6 

Z2.Z2 

•tf 

43.0    z.6 

30.8 

44.81 

.38 

39.0 

a.a 

Z2.69  Z.56 

55.0 

z.8 

59.08 

.85 

9.0 

0.0 

Z2.4I 

.30 

44.7     1.8 

June 

9.8 

45.14 

•33 

36.8 

a.o 

Z4.30  Z.64 

53.4 

X.3 

59.94 

.87 

9.3 

0.6 

Z2.7I 

.31 

46.5     X.9 

19.8 

45.47 

•34 

34.9 

Z.8 

15.97  X.69 

52.4 

0.7 

60.8Z 

.86 

zo.z 

z*z 

13.03 

•31 

48.5    a.o 

29.7 

45.81 

.33 

33.3 

X.3 

Z7.66    Z.68 

51.9 

o.a 

6Z.67 

.84 

ZZ.5 

z.6 

13.34 

•SI 

50.6      S.Z 

July 

9.7 

46.14 

.3a 

31.9 

z.a 

Z9.3Z    z.ft 

52.0 

0.4 

62.48 

.79 

13.4 

a.z 

13.64 

•90 

52.6    a.o 

19.7 

46.45 

.30 

30.9 

0.8 

20.89  z.sa 

52.7 

0.9 

63.24 

.7a 

15.7 

a.5 

X3.93 

.a8 

54.6    a.o 

29.6 

46.74 

'V 

30.2 

0.4 

22.35   X.38 

53.9 

1.5 

63.92 

.64 

Z8.4 

a.9 

14-19 

•as 

56.6    z.9 

Aug. 

8.6 

46.99 

.83 

30.0 

O.Z 

23.63   z.z8 

55.6 

Z.9 

64.51 

.54 

21.5 

3.a 

14.43 

•aa 

58.4     x.7 

18.6 

47.21 

.19 

30.  z 

0.3 

24.70     .95 

57.8 

a.3 

65.00 

.44 

24.9 

3.5 

14.63 

.z8 

60.0    Z.5 

28.6 

47.38 

.15 

30.6 

0.6 

25.52     .68 

60.3 

a.7 

65.39 

.33 

28.4 

3.6 

14.79 

•X4 

6Z.4     Z.3 

Sept. 

7-5 

47.50 

•zo 

31-4 

0.9 

26.06     .39 

63.Z 

a.9 

65.66 

.az 

32.  z 

3.7 

14.92 

.zz 

62.6     z.z 

17.5 

47.58 

.06 

32.5 

z.a 

26.30     .08 

66.2 

3.x 

65.8Z 

.09 

35.8 

3.7 

Z5.OO 

.07 

63.6    0.9 

27.5 

47.62 

.01 

33.8 

1.4 

26.23    .a3 

69.2 

3.x 

65.84 

.oa 

39.5 

3.6 

15.05 

.03 

64.4    0.6 

Oct. 

7-5 

47.61 

.03 

35.3 

1.5 

25.85    .53 

72.3 

3.0 

65.77 

.Z3 

43.1 

3.5 

15.07 

.00 

64.9  0.4 

17.4 

47.56 

.06 

36.8 

z.6 

25.  z6     .8a 

75.2 

a.8 

65.58 

.a4 

46.5 

3.3 

15.05 

.03 

65.2    o.a 

27.4 

47.48 

.09 

38.4 

z.6 

24.2Z   Z.08 

77.8 

a.4 

65.28 

.34 

49.7 

3.0 

Z5.OZ 

.06 

65.2    0.0 

Nov. 

6.4 

47.38 

•zz 

40.0 

X.5 

23.OZ   Z.30 

80.0 

a.o 

64.89 

.44 

52.5 

a.6 

M.94 

.08 

65.  z    o.a 

16.4 

47.26 

.13 

41-4 

1-3 

2Z.62   Z.47 

8Z.8 

X.5 

64.40 

.5a 

54.9 

8«a 

Z4.86 

.09 

64.8    0.4 

26.3 

47.12 

•14 

42.6 

I.Z 

2ao9  1.38 

82.9 

0.9 

63.85 

.58 

56.8 

z.6 

14.76 

•10 

64.4    0.5 

Dec. 

6.3 

46.97 

.15 

43.6 

0.9 

Z8.47  1.64 

83.5 

0.3 

63.24 

.63 

58.2 

z.z 

14.65 

•II 

63.9    0.6 

16.3 

46.82 

.15 

44.4 

0.6 

Z6.82  z.64 

83.4 

0.4 

62.57 

.67 

59.0 

0.5 

14.54 

•II 

63.2    0.7 

26.2 

46.68 

•X4 

44.8 

0.3 

15.20   Z.S9 

82.7 

Z.O 

6Z.90 

.68 

59.2 

O.Z 

14.42 

•ZI 

62.5    0.8 

36.2 

46.54 

.13 

45.0 

0.0 

Z3.65   Z.48 

81.4 

x.5 

6Z.22 

.67 

58.8 

0.6 

14.31 

.zo 

6Z.7    0.8 
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SOLAR  EPHEMERIS,  1900. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Equation 

of  Time 

for 

Semi- 
diameter 

Sidereal 
Time  of 
Semid. 

Sidereal 
Time 

Date. 

at 

of 

Mean  Noon. 

App. 

Noon. 

Mean  Noon. 

App. 
Noon. 

RiRht 
Ascen. 

Decli- 
nation. 

''w:::^' 

Passim? 
Meridian. 

Mean 
Nooa 

h    m    s 

s 

0            «              M 

H 

■ 

^ 

m     s 

m     s 

h    m     s 

Jan.      I 

18  47  20.37 

21.04 

-23         0    19.6 

X8.9 

11.042 

+12.49 

+3  46.34 

x6  17.13 

X  10.99 

x8  43  34.  xo 

2 

t8  5X  45.21 

45.97 

22  55     6.0 

5.1 

XLoaB 

13.63 

4  14.64 

16  17.13 

X  10.94 

18  47  30.66 

3 

x8  56    9.70 

10.55 

22  49  25.2 

24.1 

XX. ou 

14.77 

4  42.57 

16  17.12 

I  10.89 

x8  51  27.22 

4 

19    033.77 

34.70 

22  43  17.1 

15.8 

10.994 

15.90 

5  lo.ii 

16  17.  II 

X  XO.84 

18  55  23.77 

5 

19    4  57-44 

58.45 

22  36  41.9 

40.4 

XO.976 

17.02 

5  37-21 

16  17.09 

X  10.78 

18  59  20.33 

6 

19    920.63 

21.72 

-22  29  40.1 

38.4 

10.957 

+X8.XS 

-^    3.85 

16  17.07 

I  XO.72 

19    3  16.89 

7 

19  13  43.32 

44.49 

22  22  IX.6 

9.6 

10.985 

19.24 

629.99 

16  17.04 

X  10.65 

19    713-45 

8 

19  18    5.49 

6.74 

22  14  16.8 

145 

10.9x3 

ao.33 

6  55.6X 

x6  17.01 

X  10.58 

X9  IX  10.00 

9 

19  22  27.13 

28.45 

22     555.9 

53-3 

XO.890 

ai.41 

720.69 

x6  16.97 

X  10.51 

X9  15    6.56 

lO 

X9  26  48.20 

49-59 

2x57     9.1 

6.2 

X0.865 

22.48 

7  45.19 

16  16.93 

I  XO.43 

19  19    3.12 

XI 

X931    865 

XO.11 

-21  47  56.7 

53-5 

10.&39 

+43.54 

+8    9.09 

16  16.89 

X  XO.35 

19  22  59.68 

12 

19  35  28.51 

30.04 

21  38  19.0 

15.5 

10.813 

44.59 

8  32.41 

16  16.84 

X  10.27 

19  26  56.23 

13 

19  39  47-74 

49.33 

21  28  16.2 

12.3 

XO.787 

45.63 

«  55.08 

x6  16.79 

I  io.x8 

19  30  52.79 

M 

X9  44    6-31 

7.96 

21  X7  48.5 

44.3 

10.760 

26.65 

9  17.11 

x6  16.73 

X  X0.09 

19  34  49-35 

15 

X9  48  24.23 

25-94 

21    6  56.4 

51.9 

io.73« 

27.67 

9  38.47 

x6  16.66 

X  XO.OO 

19  38  45.90 

i6 

195241.46 

43.23 

-20  55  39.9 

35.2 

10.704 

+28.67 

+959.14 

16  16.58 

X    9.91 

19  42  42.46 

17 

19  56  58.OX 

59-83 

20  43  59.5 

54.5 

10.675 

49.67 

10  19.13 

x6  16.50 

X    9.81 

19  46  39.02 

i8 

20    X  X3.86 

15.73 

20  31  55-5 

50.2 

10.645 

30.65 

xo  38.43 

16  16.42 

X    9.71 

19  50  35-58 

19 

20    5  28.98 

30.90 

20  19  28.1 

22.5 

10.6x5 

31.62 

xo  57.00 

x6  16.34 

X    9.61 

X9  54  32. X3 

20 

20   943.38 

45.35 

20    6  37.8 

31.8 

X0.584 

34.57 

II  X4.85 

x6  16.25 

I  9.51 

19  58  28.69 

21 

20  X3  57.03 

59.05 

-19  53  24.9 

18.4 

«©.553 

+33.51 

+11  31.93 

x6  x6.i6 

X    9.41 

20    2  25.25 

22 

20  j8    9.94 

12.00 

19  39  49.7 

42.8 

IO.S38 

34.4« 

IX  48.29 

x6  i6.o6 

I  9.31 

20    621.80 

23 

20  a2  22.09 

24.19 

19  25  52.5 

45.3 

XO.490 

35.33 

X2     3.87 

x6  15.96 

X    9.20 

20  xo  18.36 

34 

20  ?6  33.47 

35.6X 

19  "  33.7 

26.2 

10.459 

36.23 

X2  18.70 

x6  15.85 

X    9.09 

20  14  14.92 

25 

20  30  44-07 

46.24 

x8  56  53.7 

45-9 

10.496 

37.10 

12  32.75 

16  15.73 

X    8.98 

20  18  XX.47 

26 

20  54  53.89 

56.09 

-x8  41  52.9 

44-7 

I0.39S 

+^.96 

+18  46.00 

x6  X5.60 

X    8.87 

20  22    8.03 

27 

2039    2.93 

5.X6 

i8  26  3X.5 

23.1 

XO.360 

38.80 

12  58.47 

16  15.48 

I  8.75 

2026    4.58 

28 

20  43  XI.  17 

X3.43 

x8  10  50. X 

41.3 

10.327 

39.63 

13  IO.X4 

16  15.35 

X    8.64 

20  30    X.14 

29 

20  47  x8.6x 

20.90 

17  54  49.1 

40.0 

10.093 

40.44 

X3  21.00 

16  15.22 

X    8.52 

20  33  57-70 

30 

80  51  2]s.2ik 

27.53 

X7  38  29.0 

X9.6 

xo.a59 

41.44 

13  31.06 

^6x5.68 

X    8.41 

20  37  54.25 

31 

20  55  31.01 

33.34 

-17  2X  50.0 

40.4 

xo.2as 

+44.OX 

+13  40.28 

x6  X4.94 

X    8.29 

20  4X  50.81 

Feb.     I 

20  59  35.98 

38.32 

17  352.6 

42.8 

xcigi 

42.77 

13  48.70 

16  14.80 

I    8.x8 

20  45  47.36 

2 

21    3  40.12 

42.47 

16  47  37.3 

27.1 

10.X56 

43.50 

13  56.27 

x6  14.65 

X    8.06 

20  49  43.92 

3 

21    7  43.43 

45.79 

x6  29  64.4 

53.9 

XO.X3X 

44.42 

14    3.01 

16  X4.50 

I  7.95 

20  53  40.47 

4 

21  1X45.90 

48.27 

X6  X2  14.6 

3.9 

10.086 

44.94 

14    8.92 

16  X4.34 

I  7.83 

205737.03 

5 

21  X5  47.54 

49.92 

-15  53  68.0 

57.1 

lOtOJX 

+46.6X 

+X4  14.00 

16  14.  X7 

X    7.72 

21    X  33.58 

6 

21  19  48.34 

50.73 

15  35  45.2 

34.1 

XO.017 

46.28 

14  18.25 

x6  14.00 

I    7.60 

21    530.X4 

7 

21  23  48.33 

50.72 

15  16  66.6 

55.3 

9.983 

46.94 

X4  21.67 

16  X3.83 

I  7.48 

21     9  26.70 

8 

21  27  47.50 

49.89 

14  58  12.5 

I.I 

9.949 

47.57 

14  24.27 

x6  13.66 

I  7.37 

2X  13  23.25 

9 

2X  31  45.86 

48.25 

14  38  63.3 

51.7 

9.9x7 

48.19 

14  26.07 

16  13.48 

X    7.26 

21  X7  19.80 

xo 

21  35  43-41 

45.80 

-14  19  39.7 

27.8 

9.88X 

+48.78 

+14  27.06 

x6  13.30 

I  7.15 

21  ax  16.36 

XX 

21  39  40.17 

42.55 

13  59  61.7 

49.8 

9.849 

49.36 

14  27.26 

x6  13.H 

X    7.04 

2X  25  12.91 

X2 

21  43  36.X6 

38.53 

13  39  70.0 

58.0 

9.817 

49.93 

14  26.68 

16  12.92 

X    6.93 

2x29     9.47 

13 

21  47  31-39 

33.75 

1320    4.9 

52.8 

9.785 

50.49 

14  25.35 

16  12.73 

I  6.82 

21  33     6.02 

14 

2X  51  25.85 

28.20 

12  59  46.7 

34.5 

9.754 

51.02 

14  2325 

16  12.54 

X    6:71 

21  37     2.58 

15 

21  55  X9.58 

21.92 

-12  39  15.8 

3.5 

9.744 

+51.54 

+X4  20.4X 

16  X2.34 

X    6.61 

2X4059.13 

16 

21  59  X2.59 

14.91 

-12  18  32.9 

20.5 

9.694 

+54.03 

+14  16.85 

x6  X2.14 

X    6.50 

21  44  55.69 

' 

NoTC—For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  o^.xg  from  the  sidereal  intenral. 
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FOR  WASHINGTON  MEAN  AND 

APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Honriy 
Motioa 

Sanation 

of  Time 

for 

Semi- 
diameter 

Sidereal 
Time  of 
Semid. 
Passing 
Meridian. 

Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

^Stn. 

Right 
Ascen. 

DecU- 
nation. 

h    m     8 

B 

e      «        M 

** 

-     1 

m     8 

«              M 

m     8 

h    m     B 

Feb.   i6 

21  59  12.59 

14.91 

-12  18  32.9 

20.5 

9.694 

-f5a-o3 

+14  16.85 

16    12.14 

1    6.50 

21  44  55.69 

17 

22     3    4-89 

7.19 

II  57  38.0 

25.6 

9.665 

5a-5a 

14  12.59 

16     11.93 

1    6.40 

21  48  52.24 

i8 

22     656.49 

58.77 

11  36  31.8 

19.4 

9.636 

5a.99 

14    7.65 

16     11.72 

1    6.30 

21  52  48.80 

19 

22  10  47.43 

49.69 

"  15  14.5 

2.0 

9.608 

53.44 

14     2.02 

16    II. 51 

1    6.21 

21  56  45-35 

20 

22  14  37.71 

39-95 

10  53  46.4 

33.9 

9.581 

53.88 

13  55.75 

16    11.29 

1    6.11 

22    041.90 

21 

22  l8  27.35 

29.56 

-10  31  68.3 

55.8 

9.555 

-1-54.30 

+13  48.82 

16    11.07 

I    6.02 

22    438.46 

22 

22  22  16.35 

18.53 

10  10  20.2 

7.7 

9.530 

54.69 

13  41-27 

16     10.85 

I     5.93 

22    8  35.01 

23 

22  26     4.75 

6.90 

9  48  22.8 

10.4 

9.505 

55.08 

13  33." 

16    10.63 

X    5.84 

22  12  31.56 

24 

22  29  52.55 

54.67 

9  26  16.3 

3-9 

9.480 

55.44 

13  24.36 

16    10.40 

1    5.75 

22  16  28.12 

25 

22  33  39-78 

41.87 

9    361.3 

49.0 

9.456 1     55.79 

1 

13  15.02 

16    10.17 

I    5.66 

22  20  24.67 

26 

22  37  26.44 

28.50 

-  8  41  38.1 

259 

9.433 

+56.13 

+13     5.13 

16        9.93 

I    5.58 

22  24  21.22 

27 

22  41  12.55 

14.58 

8  1867.1 

55.0 

9.410 

56.44 

12  54.68 

16        9.69 

1    5.50 

22  28  17.78 

28 

22  44  58.13 

60.13 

7  56  28.8 

16.8 

9.388 

56.74 

12  43.70 

16        9.45 

1    5.43 

22  32  14.33 

Mar.    I 

22  48  43.19 

45.16 

7  33  43.7 

31.8 

9.367 

57.0a 

12  32.20 

16        9.21 

I    5.36 

22  36  10.88 

2 

22  52  27.73 

29.66 

7  10  51.9 

40.1 

9.346 

57.a7 

12  20.19 

16         8.97 

I    5.29 

2240     7.44 

3 

22  56  11.78 

13.67 

-  6  47  54.2 

42.5 

9.3*6 

+57.54 

+12     7.69 

16        8.72 

I    5.22 

2244     3.99 

4 

22  59  55.35 

57.20 

6  24  50.8 

39.3 

9.306 

57.74 

11  54.70 

16        8.47 

I    5.15 

2248     0.54 

5 

23     338.44 

40.25 

6    142.3 

31.0 

9.a87 

57.95 

11  41.24 

16     8.22 

I    5.08 

22  51  57.09 

6 

23     7  21.09 

22.86 

5  38  28.9 

17.8 

9.a68 

58.15 

"  27.34 

16     7.97 

1    5.02 

22  55  53.65 

7 

23  "     3.32 

505 

51511.1 

0.2 

9.350 

58.33 

11  13.02 

16     7.72 

1    4.96 

22  59  50.20 

8 

231445.12 

46.81 

-  4  51  49.3 

38.6 

9.«34 

+58.49 

+10  58.27 

16     7.47 

1    4.90 

23     346.75 

9 

23  18  26.54 

28.19 

4  28  23.8 

13.3 

9.218 

58.64 

1043.13 

16     7.21 

I    4.85 

23     743.30 

lo 

2322     7.58 

9.19 

4    455.0 

44.7 

9.«« 

58.77 

10  27.62 

16     6.95 

I    4.80 

23  11  39.86 

XI 

23  25  48.28 

4985 

3  41  23.2 

13.1 

9.189 

58.88 

10  11.77 

16     6.69 

I    4.75 

23 15  36.41 

12 

23  29  28.65 

30.18 

3  17  48.8 

38.9 

9.175 

58.98 

9  55-58 

16     6.43 

I    4.70 

23 19  32.96 

13 

2333     8.71 

10.19 

-  2  54  12.2 

2.6 

9.163 

+59.06 

+9  39.10 

16     6.17 

1    4.65 

23  23  29.52 

14 

23  36  48.49 

49.92 

2  30  33.9 

24.5 

9.15a 

59.13 

9  22.32 

16     5.90 

1    4.61 

23  27  26.07 

15 

23  40  28.01 

29.39 

2    653.9 

44.8 

9.14a 

59.19 

9    5.29 

16     5.63 

I    4.57 

23  31  22.62 

i6 

2344     730 

8.64 

1  43  12.9 

4.1 

9.13a 

59.a4 

848.02 

16     5.36 

I    4.54 

23  35  19.18 

17 

23  47  46.38 

47.68 

I  19  31.1 

22.6 

9.ia4 

59.a6 

8  30.56 

16     5.09 

I    4.51 

23  39  15.73 

i8 

23  51  25.26 

26.52 

-  0  55  48.7 

40.5 

9.117 

+59.a7 

+8  12.89 

16     4.82 

I    4.49 

23  43  12.28 

19 

2355     3.98 

5.19 

0  31  66.2 

58.3 

9.111 

59.a7 

7  55.04 

16     4.55 

1    4.47 

2347    8.83 

20 

23  58  42.55 

43.72 

-  0    8  24.0 

16.4 

9.105 

59.25 

7  37.07 

16     4.28 

I    4.45 

2351    5.38 

21 

0     2  21.01 

22.13 

+  0  15  17.6 

24.9 

9.100 

59.32 

7  18.97 

16     4.01 

I    4.43 

2355    1.94 

22 

0     559.37 

60.45 

0  38  58.3 

65.3 

9.097 

59.17 

7    0.79 

16     3.73 

1    4.41 

23  58  58.49 

23 

0    9  37.66 

38.70 

+  12  37.8 

44.5 

9.095 

+59.11 

+6  42.52 

16     3.45 

1    4.40 

0    255.04 

24 

0  13  15.90 

16.89 

I  26  15.6 

22.0 

9.093 

59.03 

6  24.21 

16     3.18 

1    4-39 

0   6  51.60 

25 

0  16  54.10 

55.04 

I  49  51.5 

57.6 

9.09a 

58.95 

6    5.87 

16     2.90 

I    4-39 

0  10  48.15 

26 

0  20  32.29 

33.18 

2  13  24.7 

30.5 

9.09a 

58.83 

5  47.52 

16     2.63 

I    4.38 

0  14  44.70 

27 

0  24  10.48 

11.32 

2  36  55.3 

60.8 

9.093 

58.71 

5  29.16 

16     2.35 

I    4.38 

0  18  41.25 

28 

0  27  48.71 

49.50 

+  30  22.8 

28.0 

9.094 

+58.57 

+5  10.85 

16     2.07 

I    4.38 

0  22  37.80 

29 

0  31  26.98 

27.73 

3  23  46.9 

51.7 

9.096 

58.40 

4  52.57 

16     1.80 

I    4.39 

0  26  34.36 

30 

035     5.30 

6.01 

3  47    7.0 

11.5 

9.099 

58.33 

4  34.33 

16     1.52 

I    4.40 

0  30  30.91 

31 

0  38  43.70 

44-36 

4  10  22.9 

27.1 

9.10S 

58.05 

4  16.17 

16     1.25 

I    4.41 

0  34  27.46 

32 

0  42  22.18 

22.79 

4  33  34-2 

38.1 

9.106 

57.86 

3  58.12 

16     0.97 

I    4.42 

0  38  24.01 

33 

0  46     0.76 

1.32 

+  4  56  40.5 

44.1 

9.110 

+57.64 

+340.15 

16     0.69 

I    4.44 

0  42  20.57 

34 

0  49  39.46 

39.98 

+  5  19  41  5 

44.8 

9.115 

+^7.43 

+3  22.29 

16     0.42 

I    4.46 

046  17.12 

Note.— For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  o*.iS  from  the  sidereal  interval 
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SOLAR  EPHEMERIS,  1900. 


1 

! 

1 

FOR  WASHINGTC 

)N  M 

at 
on. 

EAN  AND  APPARENT  NOON. 

1 

Data. 

Apparent  Right 
Ascension. 

Apparej 
DecOnati 

Hoarly 
Motion. 

Baaation 

of  Time 

for 

Semi- 
diameter 

Sidereal 
Time  of 

Sidereal 
Time 

at 

Semid. 

of 

1 

Mean  Noon. 

N^<SS. 

Mean  Noon. 

App. 
Noon. 

Rlgfat 
Ascen. 

DecU- 
nation. 

^Hsr' 

^SSJS"' 

Passing 
Meridian. 

Mean 
Noon. 

h    m     s 

s 

0             *               M 

^ 

■ 

M 

m     s 

*        « 

m     8 

h    m      8 

Apr.      I 

o  42  22.18 

22.79 

+  4  33  34.2 

38.1 

9.106 

+57.86 

+3  58.12 

16   0.97 

I    4.42 

0  38  24.01    1 

2 

0  46    0.76 

1-32 

4  56  40.5 

44.1 

g.iio 

57.64 

3  40.15 

16   0.69 

I    4.44 

0  42  20.57 

3 

0  49  39.46 

39.98 

5  19  41.5 

44-8 

9.115 

57.4a 

3  22.29 

16  0.42 

I    4.46 

046  17.12 

4 

0  53  18.30 

18.77 

5  42  36.6 

39.6 

9.X21 

57.17 

3    4.58 

16   0.14 

I    4.49 

0  50  13.67 

5 

0  56  57.28 

57-71 

6    525.8 

28.5 

9.187 

56.91 

2  47.02 

15  59.87 

I    4.52 

0  54  10.23    I 

6 

I    036.42 

36.80 

+  6  28    8.5 

X0.9 

9.135 

+56.64 

+2  29.61 

15  59.59 

I    4.55 

0  58     6.78 

7 

I    4  15.76 

16.10 

6  50  44.4 

46.5 

9.143 

56.35 

2  12.39 

X5  59.31 

I    4-58 

I     2     3.33 

8 

I    7  55-29 

55-59 

7  13  13-2 

15.0 

9.15a 

56.ot 

1  55.38 

15  59.04 

I    4.61 

I    5  59-88 

9 

I  II  35.04 

35-30 

7  35  34-7 

36.3 

9.16a 

55.73 

I  38.58 

15  58.76 

I    4.65 

X    956.44 

lO 

I  15  15.05 

15.26 

7  57  48.5 

49.8 

9.173 

55.41 

I  22.04 

15  58.49 

I    4-69 

I  13  52.99 

II 

I  18  55.29 

55-46 

+  8  19  54.2 

55.2 

9.184 

+55.08 

+1    5-74 

15  58.22 

I    4-73 

I  17  49.54 

12 

I  22  35.82 

35.95 

8  41  51.6 

52.4 

9.196 

54.7a 

0  49.72 

15  57-95 

I    4-78 

I  21  46.10 

13 

I  26  16.65 

16.74 

9    340-2 

40.8 

9.ao9 

54.35 

034.00 

15  57.68 

I    4.82 

I  25  42.65 

M 

I  29  57.80 

57-85 

9  25  19.8 

20.1 

9*332 

53.96 

0  18.59 

15  57.41 

I    4.87 

I  29  39.20 

15 

I  33  39.28 

39-29 

94650.1 

50.2 

9.236 

53.56 

+0    3.52 

15  57-15 

I    4.92 

I  33  35.76 

i6 

I  37  21.12 

21.10 

+10    8  10.5 

10.4 

9.251 

+53.15 

-0  11.19 

15  56.89 

I    4-97 

I  37  32-31 

17 

141    3.32 

3.26 

10  29  21.1 

20.8 

9.267 

53.73 

0  25.54 

15  56.63 

I    5.02 

I  41  28.86 

i8 

I  44  45-93 

45.83 

10  50  21.6 

21. 1 

9.284 

53.29 

0  39.48 

15  56.37 

I    5.08 

I  45  25.42 

19 

I  48  28.95 

28.82 

11  11  11.4 

10.7 

9.301 

51.84 

0  53.01 

15  56.11 

I    5.14 

X  49  21.97 

20 

I  52  12.38 

12.21 

11  31  50.2 

49.3 

9.319 

51.38 

I    6.14 

15  55-85 

X    5.20 

X  53  18.52 

21 

I  55  56.25 

56.05 

+11  52  17.6 

16.5 

9.338 

+50.91 

-1  18.82 

15  55.59 

I    5-26 

X  57  15.08 

22 

I  59  40.59 

40.36 

12  12  33.6 

32.2 

9.357 

50.41 

I  31-03 

15  55-33 

I    5-33 

2     X  XI.64 

23 

2    325.38 

25.12 

12  32  37.4 

35.9 

9.377 

49.91 

I  42.79 

15  55-07 

I    5.39 

2    5    8.19 

24 

2    7  10.69 

10.40 

12  52  29.0 

27.4 

9.397 

49.39 

I  54.04 

15  54-82 

I    5.46 

2    9    4-74 

25 

2  10  56.46 

56.14 

13  12    8.1 

6.4 

9.417 

48.85 

2    4.81 

15  54-57 

I    5.53 

2  13    X.29 

26 

2  14  42.74 

42.39 

+13  31  34-2 

32.4 

9.438 

+48.31 

-2  15.09 

15  54-32 

I    5-60 

2  x6  57.85 

27 

2  18  29.53 

29.15 

135047-0 

45.1 

9.459 

47.75 

2  24.85 

15  54.07 

I    5.68 

2  20  54.40 

28 

2  22  16.83 

16.43 

14    946.1 

44.1 

9.481 

47.16 

2  34-IO 

15  53.82 

I    5.75 

2  24  50.96 

29 

226     4.65 

4.23 

14  28  31.3 

29.2 

9.503 

46.57 

2  42.84 

15  53-58 

I    5-83 

2  28  47.51 

30 

2  29  52.99 

52.54 

14  46  62.1 

59.9 

9.525 

45-97 

2  51.06 

15  53-34 

I    5.91 

2  32  44-06 

;May     I 

2  33  41-85 

41.38 

+15    518.4 

16.2 

9.547 

+45.36 

-2  58.75 

15  53.10 

I    5.99 

2  36  40.62 

2 

2  37  31-24 

30.75 

15  23  19.5 

17.3 

9.569 

44.7a 

3    5.93 

15  52.87 

I    6.07 

2  40  37.18 

3 

2  41  21.16 

20.65 

15  41    5-4 

3.1 

9.591 

44.08 

3  12.55 

15  52.64 

I    6.15 

2  44  33-73 

4 

2  45  11.62 

11.09 

15  58  35.6 

33.3 

9.613 

43.43 

3  18.65 

15  52.41 

I    6.23 

2  48  30.28 

5 

2  49     2.61 

2.07 

16  15  50.0 

47-6 

9.636 

43.75 

3  24.22 

15  52.18 

I    6.31 

2  52  26.84 

6 

2  52  54.16 

53.60 

+16  32  48.1 

45.7 

9.659 

+43.07 

-3  29.23 

15  51-95 

I    6.39 

2  56  23.40 

7 

2  56  46.25 

45.68 

16  49  29.8 

27.4 

9.682 

41.38 

333.69 

15  51.73 

I    6.47 

3    019.95 

8 

3    038.88 

38.30 

17    554.6 

52.1 

9.705 

40.68 

3  37.61 

15  51-51 

I    6.55 

3    416.50 

9 

3    432.08 

31-49 

17  21  62.2 

59-7 

9.728 

39.96 

3  40.97 

15  51.29 

I    6.63 

3    8  13.06 

lO 

3    825.83 

25.23 

17  37  52.4 

49-9 

9.751 

39-33 

3  43.78 

15  51.08 

I    6.71 

3  X2    9.62 

II 

3  12  20.14 

19-53 

+17  53  24.9 

22.4 

9.775 

+38.48 

-3  46.02 

15  50.87 

I    6.80 

3  x6    6.17  1 

12 

3  16  15.01 

14-39 

18    839.5 

37-1 

9.798 

37.73 

3  47-71 

15  50.66 

X    6.88 

320    2.73 

13 

3  20  10.45 

9-83 

18  23  35.8 

33.4 

9.822 

36.97 

3  48.83 

15  50.46 

I    6.96 

3  23  59.28 

14 

324    6.46 

5.84 

18  38  13.6 

11.3 

9.845 

36.19 

3  49-37 

15  50.26 

I    7.04 

3  27  55-84 

15 

328    3.04 

2.41 

x8  52  32.6 

30.3 

9.869 

35.40 

3  49.35 

15  50.06 

I    7.12 

3  31  52.39  1 

i6 

3  31  60.20 

59-57 

+19    632.5 

30.3 

9.893 

+34.60 

-3  48.75 

15  49.86 

I    7.20 

3  35  48.95 

17 

1 

3  35  57-94 

57.31 

+19  20  13.0 

10.8 

9.917  1  +33.78 

-3  47.58 

15  49.66 

I    7.28 

3  39  45-50 

NoTS«»For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  o*.x8  from  the  sidereal  interval. 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Eauation 

of  Time 

for 

Semi- 
diameter 

1 
Sidereal 
Time  of 

1 

Sidereal 
Time 

at 

Semid. 

of 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

Apparent 
Noon. 

^spjr' 

Passing 
Meridian. 

Mean 
Nooo. 

h    m     8 

8 

0           <             M 

^ 

8 

,, 

m     a 

•              M 

m     s 

h    m     8 

May    17 

3  35  57.94 

57.31 

+  19    20    13.0 

10.8 

9.917 

H-33.78 

-3  47-58 

15    49.66 

I    7.28 

3  39  45.50 

18 

3  39  56.24 

55.61 

19  33  34-0 

31.9 

9.941 

Sa.96 

3  45.83 

15    49.47 

1    7.36 

3  43  42.06 

19 

34355." 

54-49 

19  46  35.1 

33.0 

9.965 

38.13 

3  43.52 

15    49.28 

I    7.44 

3  47  38.62 

20 

3  47  54-55 

53.93 

19  59  16. 1 

14.1 

9.989 

3Z.29 

3  40.64 

1549.10 

I    7.52 

3  51  35.X7 

21 

3  51  54.56 

53.95 

20  II  36.7 

34.8 

I0.0Z3 

3OW42 

3  37-19 

15    48.92 

I    7.59 

3  55  31.73 

22 

35555." 

54.51 

+20  23  36.5 

34-7 

10. 035 

+89.56 

-3  33.19 

15    48.75 

X    7.67 

3  59  28.29 

23 

3  59  56.22 

55.63 

20  35  15.6 

13.9 

X0.058 

28.69 

3  28.63 

15    48.58 

I  7.74 

4    324.84 

24 

4    357.87 

57.29 

20  46  33.5 

31.9 

X0.080 

27.80 

3  23.53 

15    48.41 

I  7.81 

4    721.40 

25 

4    760.04 

59.48 

20  57  30.0 

28.5 

lO.ZOI 

26.90 

317.90 

15    48.25 

X    7.88 

4  "  17.96 

26 

412    2.73 

2.18 

21    8    4.9 

3.5 

10.123 

26.00 

3  ".77 

15  48.09 

I  7.95 

4  15  14.51 

27 

4  16    5.93 

5.40 

+21  18  17.9 

16.6 

10.143 

+25.08 

-3    5.14 

15  47.93 

X    8.02 

4  19  11.07 

28 

4  20    9.60 

9.09 

21  28    8.9 

7-7 

10.162 

24.16 

2  58.03 

15  47-78 

I  8.08 

423    7.62 

29 

4  24  13.73 

13.22 

21  37  37-6 

36.5 

io.x8x 

83.83 

2  50.46 

15  47-63 

I  8.14 

427    4.X8 

30 

4  28  18.29 

17.82 

21  46  43.8 

42.8 

X0.199 

28*29 

2  42.45 

15  47.48 

X    8.20 

431    0.74 

31 

4  32  23.28 

22.84 

21  55  27.2 

26.3 

10.8X6 

21.34 

2  3402 

1547.33 

X    8.26 

4  34  57.30 

June     I 

4  36  28.68 

28.26 

+22    3  47-8 

46.9 

xo.a3« 

+80.37 

—2  25.19 

15  47.19 

I  8.32 

4  38  53.85 

2 

4  40  34.46 

34-06 

22  II  45.3 

44.5 

10. 348 

19.41 

215.96 

15  47.06 

X    8.38 

4  42  50.41 

3 

4  44  40.60 

40.23 

22  19  19.6 

18.9 

10.864 

18.44 

2    6.37 

15  46.93 

X    8.44 

4  46  46.97 

4 

4  48  47." 

46.77 

22  26  30.6 

30.0 

XO.278 

17.47 

X  56.44 

15  46.80 

X    8.49 

4  50  43.52 

5 

4  52  53.93 

53.62 

22  33  18.0 

17-5 

XO.892 

16.49 

X  46.17 

15  46.68 

I  8.54 

4  54  40.08 

6 

4  57    1-07 

0.79 

+22  39  41.7 

41.3 

xo.3a4 

+15.50 

-I  35.58 

15  46.57 

X    8.59 

4  58  36.64 

7 

5    I    8.50 

8.25 

22  45  41-7 

41.4 

X0.3X5 

14.51 

I  24.71 

15  46.46 

X    8.63 

5    233.20 

8 

5    5  16.20 

15.98 

22  51  X7.7 

17.4 

10.326 

13.50 

I  13.56 

15  46.35 

X    8.67 

5    629.75 

9 

5    924.16 

23-97 

22  56  29.6 

29.4 

XO.336 

I8.49 

X    2.16 

15  46.24 

X    8.70 

5  xo  26.31 

10 

5  13  32.36 

32.20 

23    I  17.3 

17. 1 

XO.346 

11.48 

0  50.52 

15  46.13 

I  8.73 

5  14  22.87 

II 

5  17  40-77 

40.64 

+23    540.9 

40.8 

X0.355 

+10.47 

-0  38.65 

15  46.03 

X    8.76 

5  18  19.42 

12 

5  21  49.39 

49.30 

23    940.1 

40.0 

ZO.362 

9.46 

0  26.58 

15  45.94 

X    8.78 

5  22  X5.98 

^3 

52558.19 

58.14 

23  13  14-8 

14.8 

XO.369 

8.44 

0  14.34 

15  45.85 

X    8.80 

5  26  12.54 

14 

530    7.15 

7.13 

23  16  24.9 

24.9 

10.376 

7.41 

-0  1.94 

15  45.76 

X    8.82 

530    9.10 

15 

5  34  16.26 

16.28 

23  19  10.6 

10.6 

10.382 

6.39 

+0  10.62 

X5  45.68 

X    8.84 

5  34    5.65 

16 

5  38  25.52 

25.58 

+23  21  31.5 

3x5 

10.387 

+  5.S6 

+0  23.31 

15  45.61 

X    8.86 

538    2.2X 

17 

5  42  34.87 

34-97 

23  23  27.7 

27.7 

10.39X 

4.33 

0  36.11 

15  45.54 

X    8.87 

5  41  58.77 

18 

5  46  44.32 

44.46 

23  24  59.1 

59.1 

10.395 

S.89 

049.00 

15  45.47 

I    8.88 

5  45  55.33 

19 

5  50  53.84 

54.02 

2326    5.7 

5.7 

X0.397 

8.86 

I    1.96 

15  45.41 

X    8.88 

5  49  51.88 

20 

5  55    3.40 

3.62 

23  26  47.6 

47.6 

XO.39B 

1.23 

1 14.97 

15  45.35 

z    8.88 

5  53  48.44 

21 

5  59  12.99 

13.24 

+2327    4.6 

4.6 

10.399 

+  O.X9 

+1  28.01 

15  45.29 

X    8.87 

5  57  45.00 

22 

6    322.57 

22.86 

23  26  56.7 

56.7 

XO.399 

-0.84 

1 41.04 

15  45.24 

X-  8.87 

6    z  41.56 

23 

6    732.12 

32.44 

23  26  24.0 

24.0 

10.397 

X.88 

1 54.04 

15  45.19 

X    8.87 

6    538." 

24 

6  II  41.62 

41.98 

23  25  26.5 

26.4 

10.394 

8.91 

2     6.98 

15  45.15 

I    8.87 

6   934.67 

25 

6  15  51.04 

51.43 

2324    4-3 

4.2 

XO.390 

3.94 

2  19.84 

15  45." 

z    8.86 

6  13  31.23 

26 

6  20    0.34 

0.77 

+23  22  17.3 

17. 1 

XO.385 

-4.97 

+2  32.59 

15  45.08 

z    8.85 

6  17  27.78 

27 

624    9.50 

9.96 

2320    5.7 

5-5 

10.379 

6.00 

245.18 

^5  45.05 

X    8.83 

6  2X  24.34 

28 

6  28  18.51 

19.01 

23  17  29.6 

29.3 

10.371 

7.0a 

2  57-63 

15  45.03 

X    8.81 

6  25  20.90 

29 

6  32  27.32 

27.86 

23  14  28.9 

28.5 

10.363 

8.04 

3    9.88 

15  45.01 

X    8.78 

6  29  17.46 

30 

6  36  35.90 

36.48 

23"    3.7 

3.2 

10.353 

9.06 

321.90 

15  44.99 

I    8.75 

6  33  14.01 

31 

6  40  44.23 

44.84 

+23    714.3 

13.7 

10.342 

—10.07 

+3  33.68 

X5  44.98 

z   8.71 

6  37  10.57 

32 

6  44  52.30 

52.94 

+23    260.6 

59.9 

10.330 

— XX.07 

+3  45.20 

15  44.98 

X    8.67 

64X    7.13 

26 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

Data. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Bguation 

of  Time 

for 

Semi- 
diameter 

Sidereal 
Time  of 
Semid. 
Passing 
Meridian. 

Sideraal 
Hum 

of 
Mean 

Nooa 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

^ISl 

RiRbt 
Aacen. 

Decli. 
zuition. 

h    m     a 

s 

e       4        u 

— 

a 

« 

m     a 

4              M 

m     a 

h    m     s 

July     I 

6  40  44.23 

44.84 

+23    7  14.3 

13.7 

xo.34a 

—10.07 

+3  33-68 

15    44.98 

I     8.71 

6  37  10.57 

2 

64452.30 

52.94 

23    2  60.6 

59.9 

10.330 

XX.07 

3  45.20 

15    44.98 

I     8.67 

641    7.13 

3 

6  49    0.07 

0.74 

22  58  22.9 

22.1 

10.3x8 

X3.07 

3  56.42 

15    44.98 

z    8.63 

645     3-69 

4 

653    7.54 

8.24 

22  53  21.2 

20.3 

X0.304 

13.07 

4    7.32 

15    4498 

z    8.58 

649    0.24 

5 

6  57  14.67 

15.40 

224755.5 

54.5 

zcago 

X4.06 

4  17.90 

15    44.98 

I    8.53 

6  52  56.80 

6 

7    121.45 

22.21 

+22  42   6.2 

5-1 

io.a75 

-X5.05 

-f4  28.12 

15  44-99 

I    8.49 

6  56  53-36 

7 

7    527.86 

28.65 

22  35  53-3 

52.1 

10.359 

x6.<>3 

4  37.97 

15  45.01 

I     8.44 

7    049.9Z 

8 

7    9  33-88 

34.69 

22  29  17.0 

15.7 

10.342 

X7.00 

4  47.44 

15  45.03 

I     8.39 

7    446.47 

9 

7  13  39.49 

40.32 

22  22  17.3 

15.8 

Z0.32S 

17.97 

4  56.49 

15  45.05 

I     8.33 

7    843.03 

zo 

7  17  44-67 

45.53 

22  14  54-5 

52.9 

zo.ao7 

18.92 

5    512 

15  45.08 

I     8.27 

7  12  39.59 

II 

7  21  49-43 

50.31 

+22    7    8.9 

7-2 

X0.Z89 

-19.87 

+5  13.32 

1545." 

Z     8.2Z 

7  1636.14 

12 

7  25  53.74 

54.64 

21  58  60.3 

58.5 

10.Z70 

ao.8a 

521.08 

1545.15 

z    8.Z5 

7  20  32.70 

13 

7  29  57.59 

58.51 

21  50  29.2 

27.2 

ZO.ZSX 

ax.76 

5  28.38 

15  45.19 

z    8.08 

7  24  29.26 

M 

7  34    0-98 

i.92 

21  41  35.6 

33.5 

Z0.X3Z 

38.69 

5  35.21 

15  45-24 

z    8.02 

7  28  25.8Z 

15 

738    3.90 

4.86 

21  32  19.7 

17.5 

Z0.IXX 

33.G3 

5  41.57 

15  45-29 

I  7.95 

7  32  22.37 

i6 

742    6.32 

7.29 

+21  22  41.8 

39.5 

I0.09X 

-84.53 

+5  47.42 

15  45.35 

z    7.88 

7  36  Z8.93 

17 

746    8.26 

9.24 

21  12  42.1 

39.6 

Z0.070 

a5'44 

5  52.80 

15  45.41 

I  7.8Z 

7  40  15.48 

i8 

750    9.69 

10.68 

21     2  20.7 

18.  z 

xo.a49 

a6.34 

557.67 

15  45.47 

I    7-73 

7  44  12.04 

19 

7  54  io.6i 

ii.6r 

20  51  38.0 

35.3 

xo.o«7 

37.33 

6    2.03 

15  45-54 

z    7.65 

748    8.60 

20 

7  58  II.OO 

12.01 

20  40  33.8 

31.0 

Z0.005 

38.XI 

6    5.87 

Z5  45.62 

I    7.57 

752    5.15 

21 

8    2  10.87 

11.89 

+2029    8.8 

5.9 

9.983 

-38.97 

+6    9.16 

15  45-70 

I    7.49 

756    Z.71 

22 

8    6  10.18 

11.21 

20  17  23.0 

19.9 

9.960 

39.83 

6  11.92 

15  45.78 

z    7.4Z 

7  59  58.26 

23 

8  10    8.93 

9.96 

20     5  16.9 

137 

9.937 

30.67 

6  Z4.Z1 

15  45.86 

I    7-33 

8    354.82 

24 

814    7.13 

8.17 

19  52  50.6 

47-3 

9.913 

3X.31 

6  15-75 

15  45.95 

z    7.25 

8    751.38 

25 

818    4.73 

5.77 

1940     4.4 

I.O 

9.889 

38.33 

6  16.80 

15  46-04 

z    7.Z6 

8  zz  47.93 

26 

822    1.75 

2.79 

+19  26  58.6 

55-1 

9.865 

-33.14 

+6  17.26 

15  46.14 

z    7.08 

8  15  44-49 

27 

8  25  58.18 

59.21 

19  13  33.4 

29.8 

9.839 

33.94 

6  Z7.Z4 

Z5  46.24 

z    6.99 

8  Z9  4Z.04 

28 

8  29  54.01 

55.04 

185949-1 

45.4 

9.8x4 

34.74 

6  16.41 

15  46.35 

z    6.9  z 

8  23  37.60 

29 

8  33  49.23 

50.25 

18  45  46.1 

42.4 

9.788 

35.51 

615.07 

Z5  46.46 

z    6.82 

8  27  34.  z6 

30 

8  37  43.84 

44.85 

18  31  24.7 

20.9 

9.76a 

36.37 

6  Z3.12 

Z5  46.58 

I  6.73 

8  3Z  30.7Z 

31 

8  41  37.83 

38.83 

+18  i6  45.0 

41.2 

9-736 

-37.O8 

+6;zo.56 

15  46.70 

z    6.64 

8  35  27.27 

Aug.    I 

8  45  31.21 

32.20 

18    147.5 

43.7 

9.710 

37.77 

6    7.38 

Z5  46.82 

I  6.55 

8  39  23.82 

2 

8  49  23.96 

24.94 

17  46  32.4 

28.5 

9.684 

38.49 

6    3.55 

15  46.95 

I  6.47 

8  43  20.38 

3 

8  53  16.08 

17,05 

17  30  60.0 

56.1 

9.658 

39.ao 

559.13 

15  47.08 

z    6.38 

8  47  16.93 

4 

8  57    7.58 

8.53 

17  15  10.6 

6.7 

9.633 

39.90 

554.08 

15  47.21 

z    6.30 

8  51  13-49 

5 

9    058.47 

59.40 

+1659   4.4 

0.5 

9.607 

—40.60 

+5  48.42 

15  47-35 

Z     6.2Z 

8  55  Z0.04 

6 

9    448.75 

49.66 

1642  41.8 

37.9 

9.58a 

4X.37 

5  42.13 

15  47-49 

I     6.Z2 

8  59    6.60 

7 

9    838.42 

39*31 

16  25  63.2 

59-3 

9.557 

41.94 

5  35.25 

15  47-63 

z    6.03 

9    3    3.15 

8 

9  12  27.49 

28.36 

16    9    8.6 

4.7 

9.53a 

43.60 

5  27.75 

15  47.78 

1  5.95 

9    659.7Z 

9 

9  16  15.97 

16.82 

15  51  58.5 

54.7 

9.508 

43.33 

5x9.66 

15  47-93 

z    5.86 

9  zo  56.26 

10 

9  20    3.86 

4.69 

+15  34  33.2 

29.4 

9.484 

-43.86 

+5  11.00 

15  48.09 

X    5-78 

9  Z4  52.82 

11 

9  23  51.18 

5x.9ff 

15  16  52.8 

49.1 

9.460 

44.48 

5    1.76 

15  48.26 

I  5.70 

9  18  49.37 

12 

9  27  37.93 

38.70 

14  58  57.8 

54.1 

9.437 

45.09 

451.96 

15  48.43 

z    5.62 

9  22  45.93 

13 

9  31  24.13 

24.87 

14  40  48.3 

44.8 

9-4x4 

45.69 

4  41.62 

15  48.60 

X    5-54 

9  26  42.48 

14 

9  35    9-8i 

10.52 

14  22  24.6 

21. 1 

9.39a 

46.37 

4  30.74 

15  48.77 

I    5-46 

9  30  39.04 

15 

9  38  54.96 

55.64 

+14    347.2 

43.8 

9.371 

-46.84 

+4  19.34 

15  48.94 

I    5.38 

9  34  35.59 

16 

9  42  39.60 

40.25 

+13  44  56.2 

52.9 

9.350 

-47.40 

+4    7.42 

1549.12 

I    5.31 

9  38  32.14 

NoTS.->For  mean  time  interval  of  semidiameter  pasainR  meridian,  aubtract  o'.x9  from  the  aidereal  interval 
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FOR  WASHINGTON  MEAN  AND  APPARENT  NOON. 

1      Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Eauation    ]      Setni- 
ofTime      '  diameter 

Sidereal 
Time  of 
Semid. 
Passing 
Meridian. 

.    Sidereal 
Time 

of 
Mean 
Noon. 

Mean  Noon. 

App. 
Noon. 

MeanNooa 

App. 
Noon. 

Right 
Ascen. 

Decli- 
nation. 

tor 

Apparent 

Noon. 

A^„ea. 

h    m     s 

s 

e       i        H 

M 

a 

^ 

m     8 

.           « 

m     8 

h    m     a 

Aug,   i6 

9  42  39-60 

40.25 

+  13  44  56.2 

52.9 

9.350 

-47.40 

+  4    7.42 

15   4912 

I     5.31 

9  38  32-14 

17 

9  46  2373 

24-35 

13  25  51-9 

48.7 

9.329 

47.94 

355.00 

15    49.30 

1    5.23 

9  42  28.70 

i8 

950    7-37 

7.96 

13    634-8 

31.7 

9.309 

48-47 

342.10 

15  49-49 

X    5.16 

9  46  25.25 

19 

9  53  50-54 

51.09 

1247    5.0 

2.1 

9.a89 

48.99 

3  28.71 

15  49-68 

I  5.10 

9  50  21.81 

20 

9  57  33.24 

33-75 

12  27  23.0 

20.3 

9-269 

49.49 

3  14.86 

15  49.87 

I  5.03 

9  54  18.36 

21 

10    I  15.47 

15.94 

+12    7  29.1 

26.6 

9.250 

-49.98 

+  3    0.54 

15  50.06 

I  4.96 

9  58  X4.92 

22 

10    4  57.26 

57-69 

II  47  23.7 

21.3 

9.231 

50.46 

2  45.77 

15  50.26 

X    4.89 

10    2  11.47 

23 

10    8  38.61 

39.00 

II  27    6.9 

4.7 

9.213 

50.93 

2  30.57 

15  50-46 

I  4.82 

10    6    8.02 

24 

10  12  19.53 

19.88 

II    6  39.2 

37.2 

9.195 

51.37 

2  14.94 

15  50.67 

X    4.76 

.  10  10    4.58 

25 

10  16    0.02 

0.33 

xo  45  60.9 

59.1 

9.178 

5Z.8z 

158.88 

15  50.88 

I  4.70 

10  14    1. 13 

26 

10  19  40.10 

40.37 

+10  25  12.5 

10.9 

9.162 

-52.23 

+  I  42.41 

15  51-09 

X    4.64 

10  17  57.68 

27 

10  23  19.80 

20.03 

10    414.2 

X2.9 

9.146 

52.63 

I  25.55 

15  51-31 

X    4.58 

10  21  54.24 

28 

10  26  59.10 

59-29 

9  43    6.3 

5.2 

9.130 

53.02 

X    8.31 

15  51.53 

X    4.52 

10  25  50.79 

29 

10  30  38.04 

38.19 

9  21  49.1 

48.3 

9.X15 

53.40 

0  50.69 

15  51.75 

I    4-47 

10  29  47-34 

30 

10  34  16.63 

16.73 

9    023.1 

22.6 

g.xox 

53.76 

0  32.71 

15  51-97 

X    4.42 

10  33  43.90 

31 

10  37  54-86 

54.91 

+  8  38  48.5 

48.2 

9.087 

-54." 

+  0  X4.39 

15  52.19 

I    4.37 

10  37  40.45 

Sept.    I 

10  41  32.76 

32.76 

817    5.7 

5.7 

9.073 

54.45 

-  0    4.24 

15  52-42 

I    4.3* 

10  41  37.00 

2 

10  45  10.35 

10.31 

7  55  I5-0 

15.3 

9.060 

54.77 

0  23.21 

15  52.65 

X    4.28 

10  45  33.56 

3 

10  48  47.63 

47.54 

;    73316.7 

17.3 

9.048 

53.07 

0  42.46 

15  52-88 

X    4.24 

xo  49  30.11 

4 

10  52  24.64 

24.50 

7  II  11.3 

12.2 

9.037 

:  55.37 

I    2.00 

15  53.12 

X    4.20 

10  53  26.66 

5 

10  56    X.40 

1.21 

+  6  48  58.7 

59-9 

9.006 

-55.66 

—  X  21.80 

15  53.36 

X    4.17 

10  57  23.22 

6 

10  59  37.90 

37.66 

6  26  39.6 

41.1 

9-017 

55.93 

I  41.85 

15  53.60 

I  4.14 

IX    X  19.77 

7 

II    314.19 

13.90 

6    414.2 

16.0 

9.008 

'  56.18 

2    2.10 

15  53.84 

I  4.II 

XX    5  16.32 

8 

II    6  50.28 

49.94 

5  41  42.6 

44-7 

9.00Z 

:  56.43 

2  22.56 

15  54.08 

I  4-08 

II    9  12.87 

9 

II  10  26.20 

25.80 

,     519    5.4 

7.9 

8.994 

56.67 

2  43.20 

15  54.33 

I  4-06 

XX  X3    9.43 

10 

II  14    1.97 

1.51 

+  4  56  22.8 

25.6 

8.988 

-56.88 

-  3    3.98 

15  54.58 

I  4.04 

IX  17    5.98 

II 

n  17  37.61 

37.10 

4  33  35.0 

38.2 

8.983 

57.09 

324.88 

15  54-83 

I  4.02 

XX  ax    2.53 

12 

II  21  13.14 

12.58 

4  10  42.4 

45.9 

8.979 

57.28 

345-90 

15  55.08 

I  4.00 

XX  24  59.08 

13 

IX  24  48.60 

47-99 

3  47  45-1 

49.0 

8.976 

57.46 

4    6.98 

15  55-34 

X    3.99 

II  28  55.64 

14 

II  28  24.00 

23.34 

32443.7 

47.9 

.  8.974 

57.63 

4  28.14 

15  55.60 

I  3.98 

II  32  52.19 

15 

"  31  59.36 

58.65 

+  3    I  38.4 

43.1 

8.973 

-57.79 

-  4  49.32 

15  55.86 

X    3.97 

II  36  48.74 

16 

II  35  34-69 

33.92 

.     2  38  29.7 

34.6 

8.973 

57.93 

5x0.53 

15  56.12 

X    3.97 

IX  40  45.29 

17 

II  39  10.03 

9.21 

.     21517.7 

23.0 

8.973 

58.05 

5  31.73 

15  56.38 

X    3.97 

XX  44  4X.85 

18 

II  42  45.40 

44.52 

X  52    2.8 

8.4 

8.974 

58.17 

5  52.91 

15  56.64 

X    3.97 

II  48  38.40 

19 

II  46  20.81 

19.88 

I  28  45.5 

51.5 

8.977 

58.27 

6  14.05 

15  56.90 

I  3.97 

XX  52  34-95 

20 

II  49  56.26 

55.27 

+  15  26.1 

32.4 

8.980 

-58.34 

-  6  35.14 

15  57.16 

X    3.98 

IX  56  31.50 

21 

II  53  31.80 

30.76 

042    4.9 

11.6 

8.983 

58.41 

656.16 

15  57.43 

X    3.99 

la   0  28.06 

22 

II  57    7.42 

6.33 

+  0  18  42.3 

49.3 

8.987 

58.47 

717.08 

15  57.70 

X    4.00 

la   4  24.61 

23 

12    043.15 

42.01 

-  0    4  41.5 

34.1 

8.992 

58.50 

737-90 

15  57.97 

I  4.02 

12    8  21.16 

24 

12    4  19.01 

17.82 

0  27  65.8 

58.1 

8.997 

58.52 

7  58.59 

15  58-24 

I  4.04 

12  12  17.71 

25 

12    755-02 

53.78 

-  0  51  30.7 

22.7 

9.003 

-58.53 

-  8  19.12 

15  58.51 

I    4.06 

12  16  14.26 

26 

12  II  31.19 

29.89 

I  14  55.5 

47.1 

9.0ZZ 

58.53 

8  39.50 

15  58.78 

I  4.09 

12  20  10.82 

27 

12  15    7.54 

6.19 

I  38  19.8 

II. I 

9.0x8 

58.50 

8  59.70 

15  59.05 

I  4.12 

12  24     7.37 

28 

12  18  44.08 

42.67 

.     2    143.5 

34.5 

9.027 

58.46 

9  19-70 

15  59-33 

X    4x5 

12  28     3.92 

29 

12  22  20.85 

19.40 

2  24  66.0 

56.7 

9.036 

58.41 

9  39.49 

1559.61 

I  4.19 

1232     0.47 

30 

12  25  57-84 

56.34 

-  2  48  27.1 

17.5 

9.046 

-58.34 

-  9  59.04 

15  59.88 

I  4-23 

12  35  57.03 

31 

12  29  35.09 

33.54 

-  3  II  46.3 

36.4 

9.057 

-58^26 

-10  18.35 

16    0.16 

I  4.27 

12  39  53.58 

• 

Note.— For  mean  time  interval  of  semidiameter  passing  meridiaxL  snbtract  o*.i8  from  the  sidereal  intenraL 
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SOLAR  EPHEMERIS,  1900. 


FOR  WASHINGTON  MEAN  AND  APPARENT  NOON.                         \ 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motion. 

Eaaation 
of  Time 

Semi- 
diameter 

Sidereal 
Time  of 

1 

SiderMl 
Time 

for 

at 

Semid. 

of 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

n"5£. 

RiRht 

Ascen. 

Decli- 
nation. 

*sr<r" 

Aoparent 
Noon. 

Passing 
Meridiaa 

Mean 
Noon. 

b    m     s 

s 

0           t            M 

M 

8 

^ 

m     8 

i      .. 

m     8 

h    m     s 

Oct.       I 

12  29  35.09 

33.54 

-  3  "  46.3 

36.4 

9.057 

"58.36 

-zo  Z8.35 

z6    o.z6 

z    4.27 

12  39  53.58 

2 

Z2  33  Z2.62 

ZZ.02 

3  34  63.5 

53.3 

9.070 

58.X6 

10  37.37 

z6    0.43 

I     4.31 

12  43  50.13 

3 

12  36  50.43 

48.78 

3  58  18.  z 

7.6 

9.083 

58.04 

zo  56. zz 

z6    0.7Z 

I    4.36 

Z2  47  46.68 

4 

Z2  40  28.54 

26.84 

4  2Z  29.7 

Z8.9 

9.095 

57-98 

"  14.55 

z6    0.99 

z    4.4Z 

Z2  5Z  43.24 

5 

1244     7.00 

5.26 

4  44  38.3 

27.2 

9.109 

57.78 

zz  32.65 

z6    Z.26 

z    4.46 

12  55  39-79 

6 

Z2  47  45.82 

44.03 

-  5    7  43.3 

31.9 

9.i«4 

-57.63 

-rfz  50.39 

z6    Z.54 

z    4.52 

12  59  36.34 

7 

Z2  51  25.02 

23.18 

5  30  44.4 

32.8 

9-141 

57.46 

12     7.75 

z6    z.8z 

I  4.58 

13    332.89 

8 

Z2  55    4.62 

2.73 

5  53  41.3 

29.5 

9.159 

57.a8 

Z2  24.69 

z6    2.09 

z    4.64 

13    729.45 

9 

Z2  58  44.64 

42.71 

6  z6  33.7 

2Z.7 

9.177 

57.08 

Z2  4Z.22 

z6    2.37 

z    4.7Z 

Z3  zz  26.00 

lO 

13     225.Z3 

23.15 

6  39  2Z.O 

8.8 

9.196 

56.86 

Z2  57.29 

z6    2.64 

I  4.78 

Z3  Z5  22.55 

zz 

Z3    6    6.08 

4.06 

-  7    I  63.Z 

50.7 

9.ai6 

-56.6» 

-Z3  Z2.88 

z6    2.92 

I  4.85 

Z3  Z9  Z9.Z0 

Z2 

13  947.55 

45.49 

7  24  39.6 

27.0 

9.338 

56.40 

13  27.97 

z6    3.Z9 

I    4-93 

Z3  23  Z5.66 

13 

13  13  29.53 

27.43 

7  46  70.  z 

57.3 

9.361 

56.13 

^3  42.54 

16    3-47 

z    5.00 

Z3  27  Z2.2I 

14 

Z3  Z7  z2.o6 

9.92 

8    934.3 

2Z.3 

9.484 

55.86 

13  56.58 

z6    3.74 

z    5.08 

Z3  3z    8.76 

15 

Z32055.Z4 

52.96 

8  31  51.7 

38.6 

9.308 

55.58 

Z4  10.05 

z6    4.02 

z    5.16 

13  35    5.32 

z6 

Z3  24  38.8  z 

36.60 

-  8  53  62.0 

48.8 

9.33a 

-55.87 

-Z4  22.92 

z6    4.29 

I    5.24 

1339    1-87 

17 

Z3  28  23.08 

20.84 

9  Z5  64.8 

51.5 

9-357 

54.95 

14  35.22 

z6    4.57 

z    5.32 

Z3  42  58.42 

z8 

1332    7.95 

5.67 

9  37  59.5 

46.Z 

9.383 

54.61 

Z4  46.90 

z6    4.84 

z    5.4Z 

Z3  46  54.98 

19 

13  35  53.45 

51.13 

9  59  46.0 

32.5 

9.409 

54.25 

Z4  57.98 

z6    5.ZZ 

I    5.50 

13  50  51.53 

20 

13  39  39-^ 

37.24 

zo  21  23.8 

Z0.2 

9.436 

53.88 

15    8.39 

z6    5.38 

I    5.59 

Z3  54  48.08 

21 

13  43  26.39 

23.99 

-zo  42  52.4 

38.8 

9.464 

-53.48 

-Z5  z8.z6 

z6    5.65 

z    5.68 

Z3  58  44.64 

22 

Z3  47  13.86 

".43 

zz    37Z.4 

57.7 

9.493 

53.08 

15  27.25 

z6    5.92 

z    5.78 

Z4    24Z.Z9 

23 

13  50  62.00 

59.54 

zz  25  20.5 

6.8 

9.5M 

53.66 

15  35.66 

z6    6.z8 

z    5.88 

14    637.74 

24 

13  54  50.84 

48.35 

zz  46  Z9.2 

5-5 

9.551 

53.33 

15  43.39 

z6    6.45 

z    5.98 

14  10  34.30 

25 

13  58  40.38 

37.86 

Z2     667.Z 

53.4 

9.580 

51.77 

15  50.41 

16    6.7Z 

z    6.08 

Z4  Z4  30.85 

26 

14    2  30.63 

28.08 

-Z2  27  43.7 

30.  z 

9.609 

~5i.a9 

-Z5  56.72 

16    6.97 

z    6.Z9 

Z4  z8  27.40 

27 

14    62Z.60 

Z9.O2 

Z2  47  68.8 

55.2 

9.639 

50.79 

z6    2.30 

z6    7.23 

z    6.30 

Z4  22  23.96 

28 

Z4  zo  Z3.30 

ZO.7O 

Z3    8  2Z.9 

8.4 

9.670 

50.39 

z6    7.Z6 

z6    7.49 

I    6.4Z 

Z4  26  20.5Z 

29 

14  14    5-75 

3.13 

Z3  28  22.6 

9.2 

9.701 

49.76 

z6  ZZ.27 

z6    7.75 

z    6.52 

14  30  Z7.07 

30 

14  17  58.95 

56.31 

13  47  70.4 

57.1 

9.733 

49.ai 

z6  Z4.63 

z6    8.0Z 

z    6.63 

Z4  34  Z3.62 

31 

Z4  2z  52.92 

50.26 

-14    7  44-9 

31.7 

9.765 

-48.65 

-z6  Z7.24 

z6    8.26 

I    6.74 

Z4  38  Z0.Z7 

Nov.     z 

Z4  25  47.65 

44.98 

Z4  26  65.8 

52.7 

9.797 

48.07 

z6  Z9.07 

z6    8.5Z 

z    6.85 

1442    6.73 

2 

Z4  29  43.16 

40.48 

14  45  72.7 

59.7 

9.830 

47.48 

z6  20. Z2 

z6    8.75 

z    6.96 

Z446    3.28 

3 

14  33  39.46 

36.78 

15    465.2 

52.4 

9.863 

46.88 

z6  20.38 

z6    8.99 

z    7.08 

14  49  59.84 

4 

14  37  36.55 

33.86 

Z5  23  42.8 

30.2 

9.896 

46.35 

z6  Z9.85 

z6    9.23 

z    7.20 

14  53  56.39 

5 

Z4  4Z  34.46 

31.77 

-Z5  4Z  65.2 

52.8 

9.930 

-45.61 

~z6  Z8.5Z 

z6    9.47 

I  7.32 

14  57  52.95 

6 

14  45  33.19 

30.50 

15  59  71-9 

59.8 

9.965 

44.95 

z6  Z6.34 

z6    9.7Z 

I  7.44 

15    149.50 

7 

14  49  32.76 

30.06 

z6  Z7  62.7 

50.8 

XO.000 

44.a7 

16  Z3.34 

z6    9.95 

I  7.56 

Z5    546.06 

8 

145333.16 

30.46 

16  35  37-1 

25.4 

10.035 

43.58 

z6   9.50 

z6  zo.z8 

z    7.68 

Z5    942.6Z 

9 

14  57  34-42 

31.72 

z6  52  54.8 

43.4 

ZO.071 

43.88 

z6    4.80 

z6  Z0.4Z 

z    7.80 

15  13  39.17 

zo 

15    I  36.53 

33.84 

-17    955.2 

43.9 

ZO.107 

-4a- 15 

-15  59.25 

z6  Z0.64 

z    7.92 

15  17  35.72 

zz 

15    53951 

36.83 

Z7  26  38.0 

27.0 

10.143 

41.41 

Z5  52.82 

z6  Z0.87 

z    8.04 

Z5  2Z  32.28 

Z2 

15    943.36 

40.69 

Z7  42  62.9 

52.2 

XO.179 

40.66 

15  45.54 

z6  ZZ.09 

z    8.z6 

Z5  25  28.83 

13 

Z5  Z3  48.09 

45-43 

17  58  69.4 

59.0 

10.315 

39.88 

15  37.38 

z6  ZZ.3Z 

z    8.28 

15  29  25.39 

14 

15  17  53.68 

51.04 

z8  Z4  57.Z 

47.1 

10. 351 

39.09 

15  28.35 

z6  ZZ.52 

z    8.40 

15  33  2Z.94 

15 

Z5  2Z  60.Z4 

57.52 

-z8  30  25.7 

X5.9 

10.387 

-38.38 

-15  18.47 

z6  ZZ.73 

z    8.5Z 

153718.50 

z6 

Z526  7.45 

4.85 

-184534.7 

25.2 

10.333 

-37.46 

-15    7.71 

z6  ZZ.94 

z    8.63 

Z5  41  15.06 

NoTB.— For  mean  time  interval  of  semidiameter  passing  meridian,  subtract  o*.i8  from  the  sidereal  intenraL 
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FOR  WASHINGTON  MEAN  AND 

APPARENT  NOON. 

Date. 

Apparent  Right 
Ascension. 

Apparent 
Declination. 

Hourly 
Motioa 

Equation 

of  Time 

for 

Semi- 
diameter 

Sidereal 
Time  of 

Sidereal 
Time 

at 

Semid. 

of 

Mean  Noon. 

App. 
Noon. 

Mean  Noon. 

App. 
Noon. 

Rigiit  1  Decli- 

Agjarjn. 

^ss,r 

Passing 
Meridiaa 

Mean 
Noon. 

h    m     s 

s 

e       <        M 

^ 

•                 '                 M 

m     s 

.  . 

m     s 

h    m     s 

Nov.   i6 

1526    7.45 

4.85 

-18  45  34-7 

25.2 

10.333 

-37.46 

-15    7.71 

16 11.94 

I     8.63 

15  41  15.06 

17 

15  30  15-62 

13.04 

19    023.7 

14.5 

10.358 

36.6a 

14  56.11 

16 12.15 

I     8.74 

15  45  11.61 

18 

15  34  24.64 

22.09 

19  14  52.3 

43.5 

10.393 

35.76 

14  43.65 

16 12.35 

I    8.86 

1549    8.17 

19 

15  38  34-50 

31.98 

19  28  60.2 

51.8 

10.426 

34-89 

14  30.35 

16  12.55 

I    8.97 

1553    4.72 

20 

15  42  45.20 

42.71 

19  42  47.0 

38.8 

10.462 

34.00 

14  16.23 

16  12.75 

I    9.08 

15  57    1.28 

21 

15  46  56.70 

54.24 

-19  56  12.3 

4-5 

10.496 

-33.09 

-14     1.28 

i6  12.95 

I    9- 19 

16    0  57.84 

22 

15  51    9.02 

6.60 

20    9  15.6 

8.1 

10.529 

32.17 

13  45.54 

16  13.14 

I    9.30 

16    4  54-39 

23 

15  55  22.12 

19-74 

20  21  56.8 

49-7 

ZO.562 

31.24 

13  28.98 

16  13.33 

I    9.41 

16    8  50.95 

24 

15  59  36.00 

33.66 

20  34  15.3 

8.5 

10.594 

30.29 

13  11.66 

16  13.51 

I    9.52 

16  12  47.50 

25 

16     350.64 

48.34 

20  46  II.O 

4.6 

10.625 

a9-33 

12  53.58 

16  13.69 

I    9.63 

16  16  44.06 

26 

16    8    6.01 

3.76 

-20  57  43.4 

37.4 

10.655 

-^.36 

-12  34.76 

16  13.86 

I    9.73 

16  20  40.62 

27 

16  12  22.11 

19.91 

21    8  52.1 

46-5 

10.684 

87.57 

12  15.23 

16  14.03 

I    9.83 

162437.17 

28 

16  16  38.90 

36.76 

21  19  36.9 

31.6 

10.713 

26.36 

"  54-99 

16  14.19 

I    9.93 

16  28  33.73 

29 

16  20  56.39 

54-31 

21  29  57.5 

52.6 

10.74a 

35.34 

II  34.06 

16  14.35 

I  10.03 

16  32  30.29 

30 

16  25  14.53 

12.51 

21  39  53.5 

49.0 

10. 770 

34. 3a 

II  12.48 

16  14.51 

I  10.12 

16  36  26.84 

Dec.     I 

16  29  33.31 

31.35 

-21  49  24.7 

20.4 

10.796 

-23.a8 

-10  50.26 

16  14.66 

I  X0.2I 

16  40  23.40 

2 

16  33  52.71 

50.81 

21  58  30.8 

26.9 

X0.82X 

22.22 

10  27.42 

16  14.81 

I  10.29 

16  44  19.96 

3 

16  38  12.72 

10.89 

22    7  11.4 

7-8 

10.845 

21.16 

10    3.95 

16  14.96 

I  10.37 

16  48  16.52 

4 

16  42  33.31 

31-55 

22  15  26.5 

23.2 

10.870 

20.09 

9  39.92 

16  15.11 

I  10.44 

16  52  13.07 

5 

i6  46  54.47 

52.78 

22  23  15.6 

12.6 

10.893 

Z9.OO 

9  15.33 

16  15.25 

I  10.52 

16  56    9.63 

6 

16  51  16.16 

14-54 

-22  30  38.6 

35.9 

10.915 

-17.90 

-  8  50.19 

16  15.38 

I  10.59 

17    0    6.19 

7 

16  55  38.38 

36.83 

22  37  35.2 

32.9 

10.936 

16.80 

8  24.52 

16  15.50 

I  10.66 

17    4    2.75 

8 

16  5961.10 

59.63 

2244    5-3 

3-3 

10.957 

15.69 

7  58.35 

16  15.62 

I  10.73 

17    759-30 

9 

X7    424.30 

22.91 

22  50    8.6 

6.8 

10.976 

14.57 

7  31.70 

16  15.73 

I  10.79 

17  II  55-86 

xo 

17    847.95 

46.64 

22  55  44.8 

43.3 

10.994 

X3*44 

7    4.61 

16  15.84 

I  10.85 

17  15  52.42 

xz 

27  13  12.04 

10.8I 

-23  054.0 

52.7 

IZ.OIZ 

-12. 31 

-  6  37.07 

16  15.95 

I  10.90 

17  19  48.98 

12 

17  17  36.52 

35.37 

23    5  35-6 

34-5 

11.027 

XX. x6 

6    9.14 

16  16.06 

I  10.95 

17  23  45.53 

13 

1722    1.37 

0.31 

23    949.8 

48.9 

ZZ.042 

XO.OX 

5  40.84 

16  16.16 

1  11.00 

17  27  42.09 

14 

17  26  26.56 

25.58 

23  13  36.4 

35.6 

11.055 

8.86 

5  12.20 

16  16.25 

I  11.04 

17  31  38.65 

15 

17  30  52.04 

51.15 

23  1655.1 

54.5 

11.067 

7.70 

4  43.27 

i6  16.34 

I  11.08 

17  35  35.20 

16 

17  35  17.80 

17.00 

-23  19  45.9 

45.4 

XZ.078 

-6.54 

-  4  14-07 

16  16.43 

I  II. II 

17  39  31.76 

17 

17  39  43.79 

43.08 

23  22    8.7 

8.3 

X 1.087 

5.37 

3  44.62 

16  16.52 

I  II.I4 

17  43  28.32 

18 

1744    9.99 

9.37 

2324    3.4 

3.1 

11.095 

4.20 

314.97 

16  16.59 

I  II. 16 

17  47  24.88 

19 

17  48  36.35 

35.82 

23  25  29.9 

29.7 

XI. 101 

3.02 

2  45.16 

16  16.66 

I  II.I7 

17  51  21.44 

20 

1753    2.83 

2.39 

23  2628.1 

28.0 

IT. 106 

X.85 

2  15.21 

16  16.73 

I  II. 18 

17  55  17.99 

21 

17  57  29.41 

29.07 

-23  26  58.2 

58.2 

1Z.109 

-0.67 

-  I  45.18 

16  16.79 

I  XI. 19 

17  59  14.55 

22 

18    1  56.05 

55.81 

23  26  59.8 

59.8 

II.XIO 

+  0.5Z 

115.09 

16  16.84 

I  11.19 

18    3  11. II 

23 

18    6  22.69 

22.54 

23  26  33.3 

33-3 

11. 110 

1.69 

045.00 

16  16.89 

I  II.I9 

18    7    7.67 

24 

18  10  49.30 

49.24 

23  25  38.4 

38.4 

XI. 108 

2.87 

-  0  14.94 

16  16.93 

X  11.19 

18  II    4.23 

25 

18  15  15.84 

15.87 

23  24  15.2 

15.2 

ZX.XQ4 

4.05 

+  0  15.06 

16  16.97 

I  IX.I9 

18  15    0.78 

26 

18  19  42.29 

42.41 

-23  22  24.0 

24.0 

11.099 

+  5.23 

+  0  44.95 

16  17.01 

I  II. 18 

18  18  57.34 

27 

18  24    8.60 

8.81 

2320    4.5 

4-4 

ZI.092 

6.40^ 

I  14.71 

16  17.05 

I  H.I7 

18  22  53.90 

28 

18  28  34.72 

35.02 

23  17  16.9 

16.7 

11.084 

7.57 

I  44.29 

16  17.08 

1  H.I4 

18  26  50.46 

29 

1833    0.63 

1.02 

23  14    1.4 

I.I 

XI.075 

8.73 

2  13.65 

16  17.10 

I  II. 11 

18  30  47.01 

30 

i8  37  26.29 

26.77 

23  10  17.9 

17-5 

11.063 

9.89 

2  42.77 

16  17.12 

1  11.08 

18  34  43-57 

31 

18  41  51.68 

52.25 

-23    6    6.7 

6.1 

ZZ.05I 

+IZ.05 

+  3  11.61 

16  17.13 

I  11.04 

18  38  40.13 

32 

18  46  16.77 

17.43 

-23    I  27.8 

27.0 

11.038 

+z2.ao 

+  3  40.15 

16  17.13 

I  11.00 

18  42  36.69 

NoTK.— For  mean  time  interval  of  semidiameter  passing  meridian,  snbtract  o*.z9  from  the  sidereal  interval. 
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1                                                                                                                                                              » 
1                  AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

I 

Mean  Time 

of 

TraiwiL 

Diir.for 
1  I  Hour 

6f 

Lonfr 

RiCht          DifLfor 
AscensUm      x  Hour 
of           ■      of 
Centre.          Lone. 

Dedxiiation 

of 

Centre. 

DilLfor 
iHoor 
.      of 
Long. 

Sid.  Time 
ofSemid. 
Passing 
Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horixomnl 
Parallax. 

1 

' 

• 
h    m 

m 

1 
h   m    3       '       8 

0     f      » 

m 

8 

,         m 

i        ,     - 

Jan.   X 

o  11.36 

9.492 

18  54  57.85  !    »59-8i 

-20  49  15.7 

+406.1 

73.11 

16  21.4 

1    5955.3 

2 

I  10.31 

3.413 

19  58     I. II 

154.96 

-17  23  49.9  1     613.3 

71.96 

1627.5 

1     6017.8 

1. 

S. 

3 

2    6.92 

3.304 

20  58  43.23 

X48.45 

-12  45  56.3 

765.8 

70.41 

1629.3 

6024.3 

I. 

s. 

4 

3    0.95 

3.303 

21  56  50.30 

144.36 

-  7  19  46.8 

854.3 

68.96 

1626.9 

6015.5 

1. 

s. 

5 

3  52.87 

8.X3Z 

22  52  51.03 

138.C6 

-  I  30  45.7 

88X.O 

67.94 

16  21. 1 

59  54.1 

I. 

s. 

6 

44356 

3.099 

23  47  37-OI 

136.16 

+  4  17  37-4 

4«5a.4 

67.50 

16  12.8 

5923.8 

I. 

s. 

7 

5  33-95 

3.106 

042    5.40 

X36.56 

9  44  51-6 

776.3 

67.62 

16     3.2 

5848.3 

I. 

s. 

8 

6  24.88 

S.I43 

137    5.81 

138.71 

14  33  14-8 

65^1 

68.17 

15  53.0 

5810.9 

L 

s. 

9 

7  16.85 

3. 190 

233    9.51 

X41.64 

18  27  33.8 

507.1 

68.88 

15  42.9 

57  33.9 

I. 

s. 

lO 

8    9.95 

3.331 

3  30  20.31 

144.07 

21  Z5  20.4 

3aB.o 

69.43 

15  33.3 

5658.5 

I. 

s. 

II 

9    3-69 

3.343 

4  28  10.51 

144*74 

+22  47  54.0 

+133.3 

69.53 

15  24.3 

56  25.4 

L 

s. 

12 

9  57-21 

3.3ZO 

5  25  46.72 

X43.84 

23    150.9 

-63.7 

68.98 

15  15.9 

55  54.7 

I. 

s. 

13 

10  49.45 

3.137 

622    6.44 

138.45 

21  59  54-3 

-343.9 

67.82 

15     8.3 

5526.8 

I. 

N.S.11 

M 

II  39.57 

3.CIS7 

7  16  18.60 

133.39 

19  50  17.6 

-399.1 

66.23 

15     1.4 

55    1.5 

I. 

s. 

X5 

12  27.14 

X.938 

8    757.22 

135.85 

16  44  51.6 

-583.3 

64.52 

14  55.4 

5439.5 

II. 

s. 

i6 

13  Z2.Z9 

1.839 

857    3-93 

119.89 

+12  56  48.0 

—613.5 

62.94 

1450.5 

5421.5 

s. 

17 

13  55-11 

1.75a 

9  44    2.54 

115.38 

8  38  55-8 

-673.1 

61.73 

14  47.0 

54    8.7 

s. 

i8 

14  36.53 

1.706 

10  29  31.45 

1x3.47 

+  42  49.6 

-704.8 

61.02 

14  45.3 

54    2.3 

s 

19 

15  17.25 

1.693 

II  14  17.58 

111.73 

-  0  41  17.2 

-7x8.4 

6a  88 

14  45.6 

54    3.5 

s. 

20 

15  58.11 

1.7x9 

II  59  12.76 

113.35 

-  5  24    4-4 

-697.7 

61.36 

14  48.4 

54  13.7 

s. 

21 

16  40.03 

X.783 

12  45  II.61 

117.06 

-  9  56  2I.O 

-659.5 

62.47 

1453.9 

54  33.8 

s. 

22 

17  23.93 

t.883 

1333     9.29 

133.13 

-14    8    6.3 

-594.3 

64.15 

15     2.2 

55    4.4 

s. 

23 

18  10.66 

3.016 

14  23  57.26 

131.15 

-17  47  31.2 

-496.7 

66.27 

15  13.3 

55  45-2 

s. 

24 

19    0.87 

3.X70 

15  18  14.81 

140.43 

-20  40  20.4 

-360.5 

68.63 

15  27.0 

56  35.4 

s. 

25 

19  54.80 

3.330 

16  16  Z5.55 

149.47 

-22  30    8.7 

-181.5 

70.84 

15  42.5 

57  32.5 

s. 

26 

20  51.99 

2.437 

17  17  32.87 

X56.45 

-23    027.4 

+  35.4 

72.47 

15  58.9 

58  32.6 

s. 

27 

21  51.26 

3.491 

18  20  55.72 

159.7a 

-21  58  56,7 

373.6 

73.18 

16  14.7 

59  30.5 

II.N. 

28 

22  51.00 

3.476 

19  24  46.20 

158.83 

-19  22  21.4 

505.6 

72.91 

16  28.1 

60  19.9 

II.  N 

29 

23  49.70 

3.410 

20  27  34.63 

154.84 

-15  19  22.8 

700.9 

71.92 

16  37.5 

6054.5 

31 

0  46.52 

3.335 

21  28  29.61 

149.71 

-10    933.0 

837.1 

70.67 

16  41.8 

61  lO.O 

Feb.    I 

I  41.36 

3. 349 

22  27  25.51 

X45.15 

-  4  19    3-0 

+903.6 

69.57 

16  40.3 

61    4.8 

s. 

2 

2  3469 

3.301 

23  24  50.61 

143.35 

+  I  44    8.0 

901.3 

68.90 

16  33.8 

6040.8 

s. 

3 

3  27.25 

3.X84 

0  21  29.25 

141.37 

7  33  49-7 

•837.8 

68.72 

16  23.3 

60    2.1 

s. 

4 

4  19.76 

3.195 

I  18     5.22 

141.94 

12  47  38.3 

783.8 

68.94 

16  10.2 

59  14-2 

s. 

5 

5  12.74 

8.330 

2  15     9.07 

143*44 

17    738.1 

570.7 

69.36 

15  56.1 

58  22.5 

s. 

6 

6    6.31 

S.343 

3  12  48.64 

X44.73 

+20  20  32.2 

+390.4 

69.69 

15  42.3 

57  31.5 

s. 

7 

7    0.16 

3.341 

4  10  45.24 

144.70 

22  18    0.5 

195.7 

69.66 

15  29.4 

56  44.3 

s. 

8 

7  53.61 

3.307 

5    8  17.82 

143.65 

2257    2.9 

+    0.5 

69.10 

15  18.Z 

56    2.6 

s. 

9 

8  45.83 

3.X39 

6    4  36.07 

138.55 

22  20    5.4 

-183.3 

68.00 

15     8.5 

55  27.4 

s. 

zo 

9  36.10 

a.047 

6  58  56.71 

132.99 

20  34  15. 1 

-348.5 

66.50 

15    0.6 

54  58.4 

N 

ZI 

10  24.00 

1.945 

7  50  55.56 

136.90 

+17  49  53.6 

-474.3 

64.84 

14  54.3 

54  35.4 

N 

12 

II    9.53 

X.85X 

8  40  31.18 

131.19 

14  18  54.9 

-575.5 

63.27 

14  49.6 

54  18.0 

N 

13 

II  52.97 

X.774 

928    1.55 

116.57 

zo  13  26.6 

-647.0 

6Z.98 

14  46.2 

54    5.6 

N.S.I1 

M 

12  34.86 

X.733 

10  13  58.21 

1x3.45 

5  45    2.5 

-690.5 

61.12 

14  44-3 

53  58.6 

II. 

s. 

15 

13  15.85 

1.699 

10  59    1.02 

XI3.ZX 

+  14  27.7    -708.1 

1 

60.77 

14  43.9 

53  57.1 



II. 

s. 

MOON-CULMINATIONS,  1900. 
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AT  TRANSIT  OF  MOON»S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit 

Diff.for 

XHOQT 

of 
Long. 

Right 

Aacenaion 

of 

Centre. 

Diff.for 

zHour 

of 

Geocentric 

Declination 

of 

Centre. 

DifCfor 
zHoar 

of 
Long. 

Sid.  Time 
of  Seinid. 
Paasing 
Meridian, 

j       • 

Geocentric 

Semi- 
diameter. 

1 

•  Equatorial 
Horizontal 
Parallax. 

Bright 
Umba 

h    m 

m 

h   m    a 

a 

erf* 

n 

8 

»      If 

.  *       m 

Feb.  15 

13  15-85 

1.695 

10  59    1.02 

ZZ3.II 

+  X    4  27.7 

-708.1 

60.77 

14  43.9 

53  57.1 

II.      s. 

z6 

13  5669 

1.709 

II  43  54.29 

1X2.68 

-  3  38  10.9 

-701.0 

60.97 

14  45.1 

54    1.4 

II.      s. 

17 

1438.14 

1.751 

12  29  24.80 

ZXS.3Z 

-  8  13    5.1 

-669.3 

6Z.74 

1448.2 

54  12.8 

II.     s. 

z8 

15  20.99 

X.826 

13  16  19.60 

ZX9.69 

-12  30  11.3 

— 6ZZ.7 

63.03 

14  53-3 

54  31.8 

II.     s. 

19 

l6    5.99 

X'999 

14    523.37 

Z35.89 

--16  18  36.5 

-525.3 

64.76 

15    0.9 

54  59.5 

II.      s. 

20 

16  53.75 

a.054 

1457  13.16 

X33.4X 

-19  26    9.0 

-406.7 

66.78 

Z5  10.8 

55  36.0 

II.     s. 

21 

17  44.61 

2.X85 

15  52  lO.IO 

Z4I.3Z 

-21  39  Z6.3 

-353.0 

68.82 

15  23.2 

56  21.6 . 

II.      s. 

22 

18  38.5Z 

3.303 

i6  50    9.46 

148.37 

-22  43  56.9 

—  65.0 

70.57 

15  37-7 

57  14.9 

II.      s. 

23 

19  34.83 

3.383 

17  50  34.34 

Z53.33 

-22  27  50.2 

+Z48.8 

71.73 

15  53.7 

58  13.5 

II.     s. 

24 

20  32.50 

a.4X4 

18  52  20.72 

x55.II 

-20  43  30.5 

372.5 

72.  Z2 

16  10.0 

59  13.4 

II.  N. 

25 

21  30.34 

2.999 

19  54  16.74 

154.16 

-17  31  34.9 

+583.7 

71.82 

z6  25.  z 

60   8.9 

II.  N. 

26 

22  27.4Z 

3.355 

20  55  27.03 

151.53 

-13    2Z4.9 

755.8 

7lr" 

16  37.3 

6053.5 

II.  N. 

27 

23  23.33 

a.  307 

21  55  28.28 

148.64 

-  7  34  32.3 

873.5 

70.37 

Z644.8 

6z  21.1 

Mat.   z 

0  Z8.26 

a.374 

22  5429.18 

146.64 

-  I  33  48.2 

9x9.7 

69.86 

16  46.5 

61  27.5 

2 

112.66 

3.365 

23  52  59.19 

146.10 

+  4  31  40.6 

896.0 

69.74 

16  42.2 

61  11.6 

3 

2     7.14 

3.378 

0  51  32.98 

146.80 

+10  14    6.3 

+806.0 

69.98 

z6  32.6 

6036.3 

1.           S. 

4 

3    2.08 

3.303 

I  50  35.44 

148.33 

15    9   6.7 

66Z.3 

70.40 

16  Z9.0 

59  46.5 

1.           S. 

5 

3  57.56 

3.3x9 

250    9.99 

I49-37 

18  57  53-9 

477.7 

70.72 

x6    3.3 

58  48.7 

1.           S. 

6 

4  53.19 

3.31X 

3  49  53.04 

148.88 

21  28  36.9 

274.0 

70.66 

15  47.1 

57  49.3 

I.           S. 

7 

5  48.19 

3.367 

4  48  58.87 

146.31 

22  36  52.6 

+  68.4 

70.02 

15  31.7 

56  52.7 

I.            S. 

8 

641.69 

3.186 

5  46  33.94 

141.40 

+22  25  X2.4 

-123.4 

68.80 

Z5  z8.o 

56    2.5 

I.           S. 

9 

7  32.95 

3.063 

6  41  54.53 

135- X7 

21      124.9 

-390.9 

67.18 

15    6.6 

55  20.i5 

I.      N. 

10 

8  2z.6i 

x.97a 

7  34  38.62 

X38.53 

18  36  24.2 

-439.x 

65.40 

14  57.7 

54  47.7 

I.       N. 

ZI 

9    7.69 

X.87Z 

8  24  48.03 

za3.4z 

15  22     8.5 

-537.2 

63.70 

14  51.1 

54  23.5 

1.       N. 

Z2 

9  51.56 

X.789 

9  12  43.83 

1x7.46 

ZI  30  22.8 

-616.9 

62.30 

14  46.7 

54    7.5 

I.       N. 

13 

10  33.77 

X.733 

9  58  59.55 

1x4.13 

+  7  12    9.1 

-669.9 

61. 3Z 

14  44.3 

53  58.7 

I.       N. 

14 

II  14.98 

x.706 

10  44  15.51 

1x2.53 

+  2  37  47.7 

-697.7 

60.82 

14  43.7 

53  56.5 

I.       N.  S. 

15 

II  55.91 

X.710 

II  29  15.10 

XX2.76 

-   2     2  43.4 

—700.8 

60.86 

14  44-7 

54    0.0 

I.           S. 

z6 

12  37.31 

X.745 

12  14  42.48 

XX4.83 

-  6  39  24.8 

-678.4 

61.44 

14  47.1 

54    9.0 

II.      s. 

17 

13  19.89 

X.808 

13    I  20.62 

XX8.63 

-ZI    I  50.6 

—639.1 

62.51 

14  51.0 

54  23.3 

II.     s. 

z8 

14    4.30 

X.896 

13  49  48.77 

X23.94 

-14  58  50.7 

-550.9 

63.99 

14  56.4 

54  43.1 

II.      s. 

19 

14  51.05 

3.003 

144038.10 

X30.39 

-18  18  21.9 

-44X.4 

65.73 

15    3.4 

55    8.8 

II.      s. 

20 

15  40.43 

3.ZI3 

1534    5.54 

X36.96 

—20  47  41.8 

—300.0 

67.52 

15  12.1 

55  40.9 

11.      s. 

2Z 

16  32.37 

3.3X2 

16  30    7.01 

142.96 

-22  14  Z9.5 

-138.6 

69.09 

15  22.7 

56  19.6 

II.      s. 

22 

17  26.39 

3.284 

17  28  13.62 

X47.25 

-22  27  28.9 

+  65.8 

70.20 

15  34.9 

57    4.5 

II,      s. 

23 

18  21.67 

3.3x7 

18  27  36.27 

149-24 

-21  20  10.8 

+27X.3 

70.70 

15  48.5 

57  54.3 

II.  N. 

24 

19  1730 

3.314 

19  27  19.62 

149.05 

-1851    9.3 

471.6 

70.63 

i6    2.7 

58  46.6 

II,  N. 

25 

20  12.55 

3.388 

20  26  40.27 

Z47.52 

-15    552.1 

649.7 

70.20 

16  16.6 

59  37.8 

II.  N. 

26 

21    7.11 

3.360 

21  25  19.55 

145.80 

-10  16  31.5 

789.4 

69.71 

i6  28.8 

60  22.5 

II.  N. 

27 

22    1. 13 

3.245 

22  23  25.81 

X44.94 

-  4  41  20.0 

876.8 

69.42 

16  37.7 

6055.2 

II.  N. 

28 

22  55.06 

3.254 

23  21  27.58 

145.48 

+  I  16  36.5 

+901.7 

69.52 

z6  42.0 

61  Z0.9 

II.  N. 

29 

23  49.54 

3.389 

0  20    1.56 

X47.55 

7  10  57.0 

858.5 

70.00 

z6  40.8 

61    6.5 

31 

0  45.05 

2.338 

I  19  37-77 

150.53 

12  34  28.8 

748.6 

70.74 

16  34.1 

60  42.0 

Apr.    1 

I  41.74 

3.383 

2  20  24.93 

X53.23 

17    2  17.1 

582.2 

71.43 

16  22.7 

60    0.2 

I.            S. 

2 

2  39.21 

2.400.        3  21  59.36 

X54.23 

+20  15  12.3 

+377.9 

7X.74 

16    8.1 

59    6.5 

I.            S. 
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AT  TRANSIT  OF  MOO?rS  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit 

DJff.for 
I  Hour 

of 
Long. 

Right 

Atcension 

of 

Centre. 

DJffJor 
xHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.foT 
xHour 

of 
Long. 

Sfd.  Time 
ofSemid. 
Passing 
Meridian. 

Geocentric 

Semi- 
diaxneter. 

£qaatori&l 
Horixontal 
Parallax. 

52K 

h    m 

m 

h  m    8 

8 

e      »        t 

tr 

a 

,     „ 

»     »» 

Apr.    2 

2  39.21 

3.400 

3  21  59.36 

X54.«3 

+20  15  12.3 

4377.9 

71.74 

16    8.1 

59    6.5 

I.         s. 

3 

3  36.55 

a.370 

4  23  25.40 

X53.4a 

22     2  40.1 

4-X59.0 

71.37 

15  52.0 

58    7-2 

I.         s. 

4 

4  32.54 

2.389 

5  23  31.01 

147.59 

22  23  41.0 

-  5X.0 

70.25 

15  35-9 

57    8.2 

I.         s. 

5 

5  26.14 

2.173 

6  21  12.47 

X40.60 

21  25  23.8 

-aj5M 

68.54 

15  21.1 

56  13.9 

L       N. 

6 

6  16.75 

a.<H3 

7  15  53.49 

X33.79 

19  19  52.6 

-386.4 

66.56 

15    8.5 

5527.6 

I.  /    N. 

7 

7    4-28 

X.921 

8    7  30.04 

X35.4a 

+16  20  47.5 

-503.5 

64.60 

14  58.5 

54  50.9 

I.       N. 

8 

7  49.12 

I.Sao 

8  56  24.14 

119.36 

12  41  10.6 

-589.8 

62.93 

14  51.4 

54  24.7 

I.       N. 

9 

831.89 

1.749 

94313.90 

1X5.XX 

8  32  34.6 

-649.0 

61.70 

14  46.9 

54    8.3 

I.       N. 

lO 

9  13.36 

x.7xa 

10  28  45.20 

X  13.85 

+  45  lo.o 

-684.3 

61.01 

14  45.1 

54    1.4 

I.       N. 

XI 

9  54.33 

1.708 

II  13  46.67 

XX3.63 

-  0  31  38.7 

-696.1 

60.88 

u  45.4 

54    2.8 

I.       N. 

12 

10  35.60 

1.737 

II  59    6.80 

XX4.38 

-  5    8  30.0 

-684.x 

61.31 

14  47.8 

54  "4 

I.       N. 

13 

II  17.96 

1.797 

12  45  31.82 

X17.99 

-  9  35  24.5 

-645.9 

62.27 

14  51.7 

54  25.9 

I.       N.  S. 
1. 11.       S. 

II.       S. 

II.       S. 

M 

12    2.09 

X.884 

13  33  4329 

X33.19 

-13  41  14.8 

-578.3 

63.65 

14  57.0 

54  45.2 

15 

12  48.52 

X.988 

14  24  13.44 

139.45 

-17  13  37.2 

-478.x 

65.32 

15    3.3 

55    8.5 

i6 

13  37.54 

a.  096 

15  17  18.79 

135.96 

-19  59  14.4 

-344.4 

67.04 

15  10.6 

55  35.3 

17 

14  29.02 

a.X9x 

i6  12  53.11 

X4X.66 

-21  45    1.8 

-179.8 

68.54 

15  18.8 

56    5.3 

II.       S. 

z8 

15  22.45 

3.355 

17  10  23.95 

145.51 

-22  19  58.5 

+    8.0 

69.57 

15  27.8 

56  38.3 

II.       S* 

19 

16  16.93 

3.378 

18    858.23 

X46.91 

-21  37  17.6 

305.9 

69.98 

15  37.6 

57  14.3 

II.  N. 
II.  N. 

20 

17  11.49 

a.364 

19    737.52 

146.03 

-19  35  57.8 

398.6 

69.81 

15  48.0 

57  52.5 

21 

18    5.40 

3.336 

20    5  37-17 

X43.80 

-16  21    5.9 

57X.4 

69.27 

15  58.7 

58  31.8 

II.  N. 

22 

18  58.34 

3.X87 

21    2  39.20 

141.44 

-12    3    8.5 

47X3.» 

68.66 

16    9.1 

59  10.2 

II.  N. 

23 

19  50.51 

3.164 

21  58  54.55 

140.07 

-  6  56  42.7 

8X3.3 

68.28 

16  18.5 

59  44.8 

II.  N. 

24 

20  42.47 

3.X70 

22  54  56.76 

X40.44 

-  I  19  50.5 

863.3 

68.31 

16  25.9 

60  11.7 

II.  N. 

25 

21  34.95 

3.309 

23  51  31.28 

X4a.76 

+  4  26  24.6 

858.0 

68.83 

16  30.1 

6027.3 

11.  N. 

26 

22  28.72 

3.375 

0  49  22.88 

146.75 

9  58  26.9 

79X.6 

69.77 

16  30.4 

6028.2 

II.  N. 

27 

23  24.26 

a.353 

149    0.77 

X5X.41 

i-M  51  30.4 

4663.8 

70.88 

16  26.2 

60  12.8 

29 

021.53 

3.415 

2  50  23.00 

155. X4 

18  42  21.8 

483.0 

71.79 

16  17.8 

59  41.9 

I.        a 
I.        a 

30 

I  19.82 

a.433 

3  52  46.42 

X56.33 

21  13  16.0 

367.9 

72.08 

16    5.9 

58  58.5 

May    I 

2  17.82 

3.390 

4  54  52.40 

X53.61 

22  15  37.4 

4-44.7 

71.50 

15  52.0 

58    7-3 

1 

3  M-05 

3.3S«) 

5  55  "-93 

M7.B 

21  51  21.3 

— i6i,s 

70.09 

15  37^3 

57  13*3 

3 

4    7-38 

3.133 

6  5a  36. S8 

U9.36 

+20  10  52.2 

-lU^i 

68.11 

15  23.1 

5621,3 

L       N. 

h       N. 

4 

4  57'3r 

3.qiO 

7  46  37-88 

no.  So 

172857.1 

-46B,6 

65^96 

15  10.6 

55  35.4 

5 

544.00 

Lsas 

8  37  23-34 

11^. 23 

14     051.2 

-5^1 

63*99 

15    0-5 

5458.1 

6 

6  38*01 

t.7B9 

9  25  27-69 

"7-46 

10     0     9.0 

-633.7 

6a.43 

1453*1 

54  30.9 

7 

7  to.i4 

1.719 

ro  J I  39.10 

113.8? 

5  38  12.0 

-673.3 

61.41 

1+  48-6 

54  M*6 

I.       N. 

3 

7  51*39 

1.707 

10  56  51.3a 

tl3*J4 

+  I    4  37.2 

-<59?.i 

61.00 

14  47.1 

54    8,9 

I,       N. 

9 

8  3^.36 

I.7M 

II  41  5B.92 

113.47 

-  331  45*4 

-^7.0 

61. ig 

14  48-3 

54  13-2 

I.       R 
L       N. 
I.       N. 

10 

9  14-24 

1*774 

12  27  55,28 

116.5a 

-  8     I  55*5 

-659.6 

61.99 

i4  5t.8 

54  26.3 

11 

9  57.76 

uHj 

13  15  29.79 

fit  .6a 

-12  15  46.G 

-604.8 

63,29 

14  37^4 

54  46.7 

12 

5043.59 

1.965 

14    523-88 

736.10 

"I6    I  30.6 

^5iS.3 

64.0 

15    4-4 

55  12.6 

13 

II  32. iS 

«.qa4 

14  58    4.ot 

135. >- 

-19    5  33.0 

-395-3 

66.79 

15  12.5 

55  42.2 

IL       S. 

H 

12  23.58 

3.195 

15  53  32.60 

J41.93 

-21  13  49.5 

-33^0 

63.47 

1521.1 

56  13.8 

15 

13  17-39 

^m 

iG  51  20.69 

T46.6S 

-22  13     I.O 

-  S3-0 

69.69 

15  29.8 

5645*8 

11.       S, 

16 

14  1=4*35 

3.^06 

i7  5oag.99 

X4S-5B 

-21  54  n-6 

+148.0 

70.20 

15  38.3 

57  17-1 

II.  N,  S. 

17 

15    7^57 

a.aa.s 

18  49  48.57 

147*53 

-20  15    2.1 

+545^8 

70.01 

15  46.4 

1    3746.8 

11.  N. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Dftia. 

Mean  Time 

of 

Transit 

Diff.for 
1  Hoar 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Diff.for 
I  Hour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
iHour 

of 
Long. 

Sid.  Time 
of  Semid. 
Passing 
Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horicontal 
Parallax. 

Bright 
Limbs. 

h    m 

m 

h   m    s 

s 

e       *        m 

n 

s 

,        n 

*        m 

May  17 

15    7-57 

3.a88 

18  49  48.57 

X47.5a 

-20  15      2.1 

+345.8 

70.01 

15  46.4 

57  46.8 

II.  N. 

i8 

z6    Z.91 

a.a37 

19  48  14-56 

X44.4X 

-17  20  21. 1 

522.9 

69.30 

15   54.0 

58  14.6 

II.  N. 

19 

16  54.84 

a.  175 

20  45  15.53 

140.69 

-13  21  II.7 

666.6 

68.41 

16      0.9 

58  39.9 

II.  N. 

20 

17  46.39 

3.X3S 

21  40  53.65 

X37.7a 

-  8  32  31.7 

769.6 

67.68 

16       7.0 

59    2.4 

II.  N. 

21 

18  37.07 

S.IO4 

22  35  39.74 

136.47 

-  3  II  29.6 

827.9 

67.36 

16   12.0 

59  20.8 

II.  N. 

22 

19  27.70 

2.X» 

23  30  22.12 

X37.45 

+  2  23  24.4 

+838.4 

67.58 

16   15.6 

59  33.8 

II.  N. 

23 

20  19.16 

«.I73 

02554.76 

X40.6X 

7  52  21.7 

797.6 

68.33 

16   17.  I 

59  39.6 

II.  N. 

24 

21  12.24 

a.a53 

123    4-51 

145.39 

12  54  18.5 

703.x 

69.46 

16   16.2 

59  36.3 

II.  N. 

25 

22    7.34 

a.338 

2  22  16.54 

150.55 

17    744.2 

555.7 

70.68 

16   12.5 

59  22.5 

II.  N. 

26 

23    4.29 

2.4OX 

3  23  19.58 

X54.5X 

20  12  59.8 

364.4 

71.56 

16       5.8 

58  58.1 

28 

0    2.z8 

a.4X« 

4  25  18.74 

X54.97 

+21  55  54.2 

+X47.9 

71.71 

15  56.6 

58  24.1 

29 

0  59.55 

a.338 

5  26  46.80 

X51.70 

22  II  12.5 

-69.2 

70.93 

15  45.4 

57  42.9 

30 

154.90 

a.848 

6  26  13.72 

145.08 

21     338.4 

-a63.3 

69.35 

15   33.2 

56  58.3 

N. 

31 

2  47.21 

3.X09 

7  22  37.33 

136.73 

18  45  34.9 

-430.3 

67.31 

Z52I.I 

56  13.8 

N. 

June  I 

3  36.13 

1.970 

8  15  37.06 

zsS.36 

15  32  52.4 

-536.7 

65.21 

15    10.0 

55  33.0 

N. 

2 

4  21.93 

Z.852 

9    529.01 

121.25 

+11  41  10.6 

-616.2 

63.38 

15       0.7 

54  58.9 

N. 

3 

5    5.26 

x.7«6 

9  52  52.97 

1X6. 11 

724     2.1 

-664.7 

62.03 

14  53.8 

5433.5 

N. 

4 

547.00 

1.7x9 

10  38  40.65 

113.37 

+  2  52  35.2 

-688.5 

61.26 

14  49.8 

54  18.4 

N. 

5 

628.08 

1.7x1 

II  23  48.35 

112.79 

-  I  43  49.1 

-690.0 

61.12 

14  48.5 

54  14.2 

N. 

6 

7    9.43 

1.74a 

12    9  13.16 

114.68 

-  6  16  35.5 

-670.1 

61.62 

14   50.3 

5420.8 

N. 

7 

7  52.00 

z.8xx 

12  55  50.75 

ix8.8x 

-10  36  49.1 

-626.7 

62.70 

14   54.9 

54  37.7 

N. 

8 

8  36.63 

X.913 

13  44  32.20 

124.93 

-14  34  14.0 

-555.a 

64.29 

15       2.0 

55    3.6 

N. 

9 

923.99 

2.P37 

14  35  58.42 

i3a.4X 

-17  56  33.9 

-450.5 

66.18 

15  ii.o 

55  36.6 

N. 

10 

10  14.45 

a.iG7 

15  30  30.79 

140.22 

-20  29  38.2 

-308.6 

68.12 

15  21.2 

56  14.2 

N. 

ZI 

II    7.85 

2.277 

16  27  59,89 

146.87 

-21  58  41,6 

-131.3 

69.73 

15  32.0 

56  53.7 

N. 

Z2 

12    3.41 

a.344 

17  27  39.36 

150.87 

-22  II  13.6 

+  7X.5 

70.70 

15  42.5 

57  32.3 

N.S. 

13 

12  59.88 

a.33a 

18  28  13.44 

151.38 

-21    034.3 

281.1 

70.84 

15  51.9 

58    7.0 

II.  N.  S. 

14 

13  55.91 

2.3x0 

19  28  20.84 

148.81 

-18  28  26.1 

475.4 

70.25 

16     0.0 

58  35.8 

II.  N. 

15 

14  50.51 

2.238 

20  27    2.50 

X44.5a 

-M  44  53.3 

^5.7 

69.24 

16     5.7 

58  57-6 

II.  N. 

16 

15  43.34 

2.Z66 

21  23  57.29 

X40.X6 

-10    5  56.9 

75X.O 

68.21 

16     9.6 

59  "•9 

II.  N. 

17 

16  34.64 

2.1X5 

22  19  20.73 

X37.09 

-  45035.1 

+B17.5 

67.48 

16  II.6 

5919.3 

II.  N. 

18 

17  25.11 

a.097 

23  13  53.75 

136.04 

+  0  41  29.3 

834.7 

67.24 

16  1 1.8 

59  20.2 

II.  N. 

19 

18  15.63 

2.ZX8 

0    8  29.49 

137.30 

6  10  44.1 

803.5 

67-57 

16  10.6 

59  15.7 

II.  N. 

20 

19    7.06 

2.X73 

I    4    0.71 

140.58 

"  17  53.2 

784.4 

68.38 

16    8.0 

59    5.9 

II.  N. 

21 

20    0.09 

2.248 

2    I    7.28 

145.07 

1544    0.2 

598.7 

69.45 

16    3.9 

58  51.0 

II.  N. 

22 

20  54.92 

2.3x9 

3    0    2.88 

149.39 

+19  II  13.0 

+431.  X 

70.46 

15  58.4 

58  30.9 

II.  N. 

23 

21  51.17 

2.36X 

4    023.89 

15X.9X 

21  24  42.0 

a3a.5 

71.01 

15  51.5 

58    5.6 

II.  N. 

24 

22  47.83 

2.350 

5    1    9.16 

151.26 

22  15  32.7 

+  21.4 

70.81 

15  43.4 

57  35.6 

II.  N. 

25 

23  43.52 

2.282 

6    0  56.39 

X47.X3 

2143    3.6 

-180.5 

69.78 

15  34.2 

57    1.9 

27 

037.00 

a.x7o 

6  58  30.48 

140.40 

19  54  49.2 

-354.9 

68.10 

15  24.4 

56  26.0 

28 

I  27.52 

2.040 

7  53    6.44 

X32.56 

+17    4  10.3 

-491.7 

66.14 

15  M-7 

55  50.3 

N. 

29 

2  14.94 

X.9X5 

8  44  36.28 

125.09 

13  26  41.5 

-589.4 

64.24 

15    5-7 

55  17.2 

N. 

30 

2  59.64 

x.8x4 

9  33  22.04 

119.02 

9  17  22.0 

-651.9 

62.67 

14  58.0 

54  48.9 

N. 

July    I 

3  42.29 

X.746 

10  20    4.50 

114.88 

4  49  10.7 

-684.6 

61.60 

14  52.2 

54  27.8 

N. 

2 

4  23.73 

X.714 

11    534.03 

112.95 

+  0  12  57.6 

-692.7 

61. II 

14  48.9 

54  15.4 

N. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Dftte. 

Mean  Time 

of 

Transit 

Diff.for 
I  Honr 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Diff.for 
xHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

DiiLior 
xHonr 

of 
Long. 

Sid.  Time 
ofSemid. 
Passing 
Meridian. 

1 

Geocentric 

Semi- 
diameter. 

BqnAtorial 

,  lionaontal 

1    Parallax. 

Stt 

h    m 

m 

li   m    s 

s 

0       t         m 

» 

a 

f            M 

»         m 

July    2 

4  23.73 

1.714 

"    534.03 

113.95 

+    0  12  57.6 

-693.7 

6l.11 

14    48.9 

54  15-4 

I.       N. 

3 

5    4-85 

i.Tao 

II  5044.88 

"3.34 

-   4  22     0.3 

-678.6 

61.26 

14    48.2 

54  13.1 

I.       N. 

4 

5  4^-59 

1.764 

12  36  32.38 

XX6.0X 

-847     5.1 

-643.0 

62.01 

14    50.6 

54  21.6 

I.       N. 

5 

6  29.83 

1.845 

13  23  50.39 

X30.84 

-12  53  14.2 

-583.5 

63.32 

14     55.8 

54  40.9 

I.       N. 

6 

7  15.38 

1.956 

14  13  27.85 

ia7.55 

-16  30     2.3 

-495.4 

65.07 

15          3.9 

55  10.6 

I.       N. 

7 

8    3.88 

3.0B7 

15    6    2.08 

135.4a 

-1925     9.0 

-374.2 

67.07 

15     14.4 

5549.1 

I.       N. 

8 

8  55.56 

2.3X8 

16    148.33 

143.31 

-21  24  28.8 

—316.4 

69.00 

15    26.7 

56  34.3 

I.       N. 

9 

9  50.15 

3.324 

17    028.81 

149.66 

-22  13  50.9 

-35.5 

70.51 

1539.9 

57  22.8 

I.       N. 

lO 

1046.71 

2.380 

18    I    8.71 

153.07 

-21  42    6.6 

+186.X 

71.28 

15    52.9 

58  10.7 

I.       N.  S. 

11 

II  43.94 

a.379 

19    2  28.29 

159.97 

-19  44  57.2 

397.6 

71.24 

16         4.7 

58  53.8 

I.       N. 

12 

12  40.53 

a.331 

20     3     9.29 

150.06 

-16  27  17.0 

+584.8 

70.53 

16     14.0 

59  28.0 

II.  N. 

13 

13  35-63 

3.260 

21     2  21.19 

X45.84 

-12     2  50.8 

7a8.9 

69.52 

16    20.0 

59  50.3 

II.  N. 

14 

14  29.06 

3.195 

21  5952.18 

141.90 

-  6  51  25.3 

8x8.8 

68.58 

16    22.7 

59  59.8 

II.  N. 

15 

15  21.17 

a.  153 

22  56     4.00 

139.39 

-   I  15  25.0 

851.9 

68.00 

16  21.8 

59  56.7 

II.  N. 

l6 

16  12.67 

a.  144 

23  51  38.78 

138.86 

+  4  22  41.6 

8a9.9 

67.92 

16  18. 1 

5943.1 

II.  N. 

17 

17    4-35 

a.x68 

0  47  24.96 

140.30 

+  9  41  47.5 

+757.6 

68.32 

16  12.2 

59  21.6 

II.  N. 

i8 

17  56.92 

3.3X6 

144     4.38 

143.16 

14  22  37.2 

639.6 

69.05 

16     5.0 

58  54.8 

II.  N. 

19 

18  50.76 

3.370 

242     0.17 

146.45 

18     8  12.2 

483.6 

69.85 

15  56.7 

58  24.7 

II.  N. 

20 

19  4578 

3.3x0 

341     6.60 

148.81 

20  44  43.8 

296.2 

70.39 

15  48.2 

57  53.2 

II.  N. 

21 

2041.33 

a.313 

4  40  45.50 

148.98 

22    3    8.6 

+  94.7 

70.37 

15  39.4 

57  21.1 

II.  N. 

22 

21  36.39 

3.368 

5  39  54.72 

146.30 

-H22    0  46.1 

-XO4.7 

69.65 

15  30.7 

56  49.2 

II.  N. 

23 

22  29.86 

2.182 

6  37  27.88 

141.10 

20  41  55.6 

-285.2 

68.30 

15  22.2 

56  17.7 

II.  N. 

24 

23  20.90 

2.070 

7  32  3546 

134.39 

18  16  46.1 

-434.8 

66.56 

15  13.8 

55  47.2 

26 

0    9.18 

X.955 

8  24  56.71 

ia7.45 

14  58  51.2 

-548.6 

64.74 

15    6.0 

55  18.5 

27 

0  54.82 

1.852 

9  14  39.00 

131.38 

II     2  39.3 

-636.7 

63.12 

14  59.0 

54  52.7 

28 

I  38.28 

X.775 

10    2  10.47 

1X6.63 

+  6  41  47.7 

-673.5 

61.90 

14  53.1 

54  31.1 

I.       N. 

29 

2  20.24 

1.738 

1048  11.59 

XX3.80 

+  28  18.6 

-690.5 

61.17 

14  48.8 

54  15.2 

I.       N. 

30 

3    1.48 

1.714 

II  33  29.08 

XXa.99 

-  2  27  21. 1 

-683.9 

61.01 

14  46.5 

54    6.8 

I.      N. 

31 

3  42.81 

1.736 

12  18  52.24 

1x4.38 

-  65551.5 

-654.8 

61.43 

14  46.5 

54    6.7 

I.       N. 

Aug.    1 

425.06 

X.791 

13    5  10.73 

"7.59 

-II    8  15.7 

-603.3 

62.39 

14  49.2 

54  16.5 

I.      N. 

2 

5    9.01 

1.877 

13  53  12.04 

X22.81 

-14  55  I2.I 

-5a7.i 

63.83 

14  54.6 

54  36.6 

I.       N. 

3 

5  55.37 

1.989 

14  43  37.50 

189.53 

-18    6  10.6 

—433.8 

65.61 

15    3.0 

55    7.3 

I.       N. 

4 

6  44.59 

3. 1 13 

15  36  55.41 

137.02 

-20  29  13.9 

-287.0 

67.53 

15  14.1 

55  48.2 

I.       N. 

5 

7  36.78 

3.233 

16  33  11.83 

144.19 

-21  51  23.5 

-118.6 

69.30 

15  27.6 

56  37.5 

I.      N. 

6 

831.53 

a.324 

1732    2.73 

149.67 

-22    0  22.1 

+  77.5 

70.59 

15  42.5 

57  32.5 

I.       N. 

7 

927.97 

a.  370 

18  32  34-55 

I5a.47 

-20  47  28.8 

+287.8 

71.20 

15  57.9 

58  29.0 

I.       N. 

8 

10  24.93 

a.369 

19  33  38.02 

152.37 

-18  10  51.8 

49a.3 

71.12 

16  12.4 

59  22.2 

I.       N.  S. 

9 

II  21.39 

2.332 

20  34  11.32 

150,15 

-14  17  29.7 

667.9 

70.54 

1624.3 

60    6.0 

I.            S. 

10 

12  16.76 

2.282 

21  33  39-51 

147.18 

-  9  22  54.3 

795.7 

69.80 

16  32.4 

6035.8 

I.       N. 

II 

13  11.02 

2.242 

22  32    0.26 

144-73 

-  3  48  54.4 

863.7 

69.21 

16  35.8 

6048.3 

II.  N. 

12 

14    4-54 

2.223 

23  29  3707 

143.62 

+  I  59  32.2  J  +867.9 

68.98 

16  34.4 

60  43.0 

II.  N. 

13 

14  57.94 

2.231 

0  27    6.24 

144.08 

7  37  13.3 

810.8 

69.15 

16  28.5 

60  21.3 

II.  N. 

14 

15  51.79 

2.260 

I  25    2.87 

145.80 

12  40  56.6 

699.6 

69.63 

16  19.3 

59  47.7 

II.  N. 

15 

16  46.45 

a.a95 

2  23  47.91 

147.94 

16  51    2.0 

544.6 

70.20 

16    8.1 

59    6.3 

II.  N. 

16 

17  41.86 

2.319 

3  23  18.20 

149.36 

+19  52  31.2 

+359.0 

70.57 

15  55.9 

58  21.6 

II.  N. 
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AT  TRANSIT  OF  MOON»S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit 

Diff.for 
X  Honr 

of 
Long. 

Right 

Ascension 

of 

Centre. 

DiffJor 
I  Hour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
iHour 

of 
Long. 

Sid.  Time 

of  Semid. 

Passing 

Meridian. 

Geocentric 

Semi- 
diameter. 

1  Eqnatorial 

i  Horixontal 

Parallax. 

BtMit 
Uoibi. 

h    m 

m 

h  m    8 

s 

0     t      t 

» 

8 

/     f* 

e        * 

Aug.  i6 

17  41.86 

8.3x9 

3  23  18.20 

149.36 

+19  52  31.2 

+359.0 

70.57 

15  55.9 

58  21.6 

II.  N. 

17 

18  37.51 

a.313 

423    2.97 

148.99 

21  36  10.4 

+158.3 

70.47 

15  43.7 

57  370 

II.  N. 

18 

19  32.54 

3.369 

5  22  10.52 

146.33 

21  59  17.1 

-41.0 

69.75 

15  32.3 

56  54-9 

II.  N. 

19 

20  26.02 

3.185 

6  19  44.43 

141.39 

21    535.3 

—333.6 

68.46 

15  21.9 

56  16.7 

II.N.S. 

20 

21  17.22 

3.080 

7  15    1.24 

134.98 

19    4    0.8 

-379.1 

66.79 

15  12.7 

5542.9 

II.      S. 

21 

22     5.81 

1.970 

8    741.15 

»8.38 

+16    638.8 

-503.x 

65.02 

15    4.7 

55  13-6 

II.      S. 

22 

22  51.86 

1.871 

8  57  48.57 

133.41 

12  26  45.1 

-591.9 

63.39 

14  58.0 

54  48.8 

II.      S. 

23 

23  35.77 

X.792 

9  45  46.68 

117.68 

8  17  19.6 

-650.3 

62.09 

14  52.4 

54  28.5 

25 

0  T8.IO 

1.740 

10  32  10.27 

"4.57 

+  3  50  25.1 

-^679.8 

61.23 

14  48.2 

54  12.8 

26 

059.55 

1.718 

II  1740.16 

X13.33 

-  0  43    1.5 

-683.3 

60.88 

14  45.4 

54    2.5 

27 

I  40.81 

1.736 

12    2  59.64 

113.70 

-  5  12  57.5 

-663.5 

61.06 

14  44.2 

53  58.2 

I.      N. 

28 

2  22.63 

i.7«3 

12  48  52.05 

"5.96 

-  9  29  51.9 

-618.3 

61.74 

14  44.9 

54    0.7 

I.      N. 

29 

3    569 

1.839 

13  35  58.96 

119.88 

-13  24  17.8 

-549.9 

62.87 

14  47.8 

54  11.4 

I.      N. 

30 

3  50.59 

X.917 

14  24  57.24 

135.18 

-16  46  25.2 

-456.3 

64.35 

14  53.1 

54  31.1 

I.      N. 

31 

4  37.81 

i.O30 

15  16  14.93 

131.39 

-19  25  42.4 

-335.5 

66.03 

15    I.I 

55    0.4 

I.       N. 

Sept.  1 

5  27.57 

3.136 

16  10    5.19 

X37.75 

-21  II    5.8 

-X86.8 

67.68 

15  11.8 

55  39.5 

I.      N. 

2 

619.74 

3.3X8 

17    6  20.62 

X43.31 

-21  51  43.1 

-  13.4 

69.08 

15  24.9 

56  27.9 

I.      N. 

3 

7  13.83 

a.384 

18    431.36 

147.35 

-21  18  32.2 

+X80.5 

70.03 

15  40.1 

57  23.7 

I.       N.  S. 

4 

8    9.07 

a.si4 

19    35X.23 

149.06 

-19  26  30.3 

379.« 

70.42 

15  56.4 

58  23.6 

1.           S. 

5 

9   4.65 

3.3x3 

20    3  31.56 

149.04 

—16  16  40.7 

566.4 

70.34 

16  12.6 

59  23.0 

I.           S. 

6 

9  59.98 

3.396 

21    257.15 

Z48.0X 

-II  57  26.6 

47a3.« 

70.03 

16  27.0 

60  16.0 

I.           S. 

7 

10  54.87 

3.379 

22    I  56.08 

146.99 

-  6  44  31.0 

833.3 

69.73 

%6  38.0 

6056.1 

I.           S. 

8 

II  49.50 

3.377 

23    039.58 

146.84 

-  0  59  47.8 

880.5 

69.68 

16  44.0 

61  18.2 

I.       N. 

9 

12  44.32 

3.395 

23  59  34.00 

i47.9« 

+  4  50  45-8 

860.9 

69.95 

1644.2 

61  19.0 

II.  N. 

zo 

13  39.79 

3.330 

059    7.79 

15a  03 

10  19  59.2 

774.7 

70.50 

16  38.8 

6059.1 

II.  N. 

II 

14  36.18 

3.369 

I  59  37.44 

i5t.39 

+15    235.4 

+639.9 

71.13 

16  28.6 

6021.8 

II.  N. 

12 

15  33.38 

3.393 

3    055.12 

153.83 

18  38  13.1 

448.8 

71-54 

16  15-3 

59  32.7 

II.  N. 

13 

16  30.76 

3.383 

4    224.00 

153. x6 

20  53  52.5 

333.7 

71.44 

16    0.3 

58  37.6 

II.  N. 

14 

17  27.35 

3.337 

5    3    5.54 

149.84 

2145    7.8 

+  34.3 

70.66 

15  45.1 

57  42.0 

II.  N. 

15 

18  22.13 

3.333 

6    15779 

144.19 

21  15  35-7 

-X67.8 

69.26 

15  30.9 

56  49.8 

II.  N.  S. 

16 

19  14.34 

3.116 

6  58  15.17 

137.15 

+19  34  48.9 

-330.7 

67.45 

15  18.3 

56    3.6 

II.      S. 

17 

20    3.66 

1.995 

7  51  39.05 

139.90 

16  55  25.7 

-460.4 

65-54 

15    7.7 

55  24.7 

II.      S. 

18 

20  50.22 

1.888 

8  42  17.10 

133.46 

13  30  46.9 

-557.4 

63.77 

14  59.2 

54  53.4. 

II.       S. 

19 

21  34.47 

1.804 

9  30  35.83 

118.38 

9  33  33-9 

633.9 

62.33 

14  52.6 

54  29.3 

II.      S. 

20 

22  17.02 

1.747 

10  17  12.50 

1x4.98 

5  15  21.3 

-663.8 

61.34 

14  47.9 

54  12.0 

II.      S. 

21 

22  58.58 

I.73X 

II    249.04 

"3.38 

+  0  46  44.2 

-676.3 

60.86 

14  44.9 

54    0.9 

22 

23  39-84 

1.733 

11  48    8.26 

1x3.53 

-  3  42  20. 1 

-665.  X 

60.88 

14  43.4 

53  55-5 

24 

0  21.51 

1.754 

12  33  51.68 

X 15.37 

-  8    2    8.7 

-639.8 

61.39 

14  43-5 

53  55.8 

25 

I    4.21 

1.809 

13  20  37.51 

X18.69 

-12    2  52.8 

-569.7 

62.33 

14  45-2 

54    1.8 

I.      N. 

26 

I  48.49 

1.884 

14    858.33 

xa3.3i 

-15  34  26.5 

-483.8 

63.60 

14  48.5 

54  14-1 

I.       N. 

27 

2  34.75 

1.971 

14  59  17.53 

138.45 

-18  26  24.5 

-371.8 

65.04 

14  53.7 

54  33-« 

I.       N. 

28 

323.13 

3.060 

1551  45.14 

133.79 

-20  28  21.8 

-234.0 

66.50 

15    i.o 

54  59-9 

I.       N. 

29 

4  13.54 

3.138 

16  46  14.29 

138.47 

-21  30  35.4 

-73.8 

67.75 

15  10.5 

55  34-7 

I.       N. 

30 

5    5.56 

3.194 

17  42  21.01 

X41.84 

-21  25  lO.O 

+103.0 

68.64 

15  22.2 

56  17.7 

I.       N. 

Oct.    I 

5  58.62 

3.333 

18  39  29.56 

143.63 

-20    717.9 

+386.7 

69.09 

15  35.8 

57    7-9 

I.           S. 
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MOON-CULMINATIONS,  1900. 


AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit. 

Diflf.for 
I  Hour 

of 
Long. 

Right 

Ascexision 

of 

Centre. 

I>iff.for 
xHour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Diff.for 
xHour 

of 
Long. 

Sid.  Time 
ofSemid. 
Passing 
Meridian. 

1 
Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
Parallax. 

saa 

h    m 

m 

h   m    s 

8 

0       t         m 

« 

9 

.         n 

»        m 

Oct.    I 

5  58.62 

2.»3 

18  39  29.56 

X43.63 

-20    7  17.9 

+286.7 

69.09 

15  35-8 

57    7.9 

I.         s. 

2 

652.09 

a.  230 

1937    3-41 

x44.oa 

-17  36  29.3 

465.5 

69.18 

15  51.0 

58    3-5 

I.         s. 

3 

7  45-56 

a.235 

20  34  37.03 

X43.73 

-13  57  15-4 

626.3 

69.06 

16    6.7 

59    1.3 

I.          S.; 

4 

8  38.93 

3.223 

21  32    4.11 

143.64 

-  9  19  28.5 

755.9 

68.97 

16  21.7 

59  56.4 

I.          s. 

5 

9  32-41 

3.237 

22  29  38.66 

144.46 

-  3  58  29.9 

840.3 

69.11 

16  34-3 

6042.6 

I.         s. 

6 

xo  26.51 

^VS 

23  27  49.83 

X46.71 

+  I  45    5.4 

+867.X 

69.61 

16  42.8 

61  14.0 

I.         s. 

7 

11  21.78 

a.  334 

0  27  11.62  1    150.99 

7  26  14. 1 

887-0 

70.46 

16  46.0 

61  25.7 

I.       N. 

8 

12  18.64 

2'¥H 

I  28    8.99  ,   154.49 

12  37  31.0 

7x8.x 

71.48 

16  43.2 

61  15.5 

II.  N. 

9 

13  1708 

2.462 

2  3041.74     X57.97 

16  52  36.8 

548.5 

72.35 

16  34.9 

6044.7 

II.  N. 

xo 

14  X6.49 

a.48x 

3  34  12.85 

159.  xo 

19  50  47-7 

337.7 

72.68 

16  22.0 

59  57.5 

II.  N. 

II 

15  15-69 

a.44i 

4  37  30.71 

156.76 

+21  20  51.7 

+112.8 

72.19 

16    6.4 

59    0.3 

II.  N. 

12 

16  13.24 

a.  346 

5  39    9-98!   X3I.OX 

21  22  40.5 

-99.7 

70.86 

15  49-9 

57  59.6 

II.  N. 

13 

17    8.00 

a.213 

6  38    i.i8     x43.oa 

20    517-5 

-281.X 

68.93 

15  33-9 

57    0.9 

II.      S. 

M 

17  59-40 

a.070 

73329.83]   134.39 

17  42  54.0 

-424.3 

66.76 

15  19.6 

56    8.1 

II.      S. 

15 

18  47.46 

X.939 

8  25  38.20     W6.50 

14  30  51.6 

-589.9 

64.68 

15    7-4 

55  23-6 

II.       S. 

z6 

19  32.67 

1.834 

9  14  54-96  1   xao.20 

+10  43  19.4 

-602.7 

62.96 

14  57.9 

54  48.7 

II.       S. 

17 

20  15.75 

1.761 

10    2    3.19 

1x5.84 

6  32  26.0 

-^7.4 

61.71 

14  5I-0 

54  23.2 

II.      S. 

i8 

20  57.50 

1-723 

104751.42 

113.53 

+  28  39.3 

-667.6 

61.01 

14  46.5 

54    6.8 

II.       S. 

19 

21  38.73 

1,7x8 

II  33    8.69 

1X3.83 

-  2  18  35.8 

-664.8 

60.86 

M  44-3 

53  58.7 

II.       S. 

20 

22  20.22 

X.744 

12  18  41.32  1   114.79 

1 

-  6  40    8.0 

-638.9 

61.23 

14  44-0 

53  57-7 

II.       S. 

21 

23    2.66 

1-797 

1 
13    5  "-33     X17.96 

-10  46  27.5 

-588.5 

62.06 

14  45.5 

54    2.9 

22 

23  46.64 

1.871 

13  53  13-73  1   122.48 

-14  27  24.9 

-511.7 

63.24 

14  48.4 

54  13-7 

24 

0  32.55 

X.957 

14  43  12.74  i   X27.58 

-17  32  II.O 

-407.4 

64.62 

14  52.6 

54  29-3 

25 

I  20.55 

a.(H2 

15  35  17-31  1   X32.73 

-19  49  46.8 

-876.8 

66.00 

14  58.2 

54  49-8 

I.       N. 

26 

2  X0.47 

a.xz4 

16  29  17.33     X37.06 

-21  10    2.6 

-xax.7 

67.17 

15    5.1 

55  15-1 

I.       N. 

27 

3    1-84 

a.x6x 

17  24  43.96 

X39.«7 

-21  25    0.6 

+  48.7 

67.95 

15  13-4 

55  45-5 

I.       N. 

28 

353.96 

a.x78 

18  20  56.48 

140.88 

-20  30  15.8 

895.0 

68.27 

15  23.1 

56  21. 1 

I.            S. 

29 

4  46.17 

a.x7o 

19  17  14.54  1   X40.44 

-18  25  44.8 

395.7 

68.21 

15  34-2 

57    2.0 

I.            S. 

30 

5  38.03 

8.151 

20  13  II.  18  1   139.26 

-15  15  49.2 

550.5 

67-94 

15  46.5 

5747.1 

1.            S. 

31 

6  29.45 

2.136 

21    8  40.92 

X38.34 

-II    848.4 

679.7 

67.70 

15  59.5 

58  34-8 

I.            S. 

Nov.    I 

7  20.70 

a.  139 

22    4    0.91 

X38.57 

-  6  16  31.8 

4775.3 

67.72 

16  12.3 

59  22.0 

1.           S. 

2 

8  12.37 

2.172 

22  59  46.51 

140.55 

-  0  54  18.5 

827.8 

68.17 

16  23.9 

60    4.6 

I.            S. 

3 

9    5.22 

2.237 

23  56  42.83 

144.46 

+  4  38  44-4 

827.7 

69.08 

16  32.9 

6037.7 

I.            S. 

4 

9  59-97 

2.329 

0  55  33-37 

X49.95 

9  59  39.9 

766.0 

70.37 

16  38.0 

6056.2 

I.            S. 

5 

10  57.06 

2.427 

I  56  44.24 

X55.89 

14  42  50.3 

639.1 

71.77 

16  38.0 

6056.4 

I.            S. 

6 

II  56.31 

a.  504 

3    0    5.89 

160.50 

+18  23    4.6 

+453.7 

72.86 

16  32.8 

6037.3 

II.  N. 

7 

12  56.80 

a.  525 

4    441-42 

16X.76 

204040.1 

+230.5 

73.19 

16  22.9 

60    0.7 

II.  N. 

8 

13  56.91 

2.472 

5    854.45 

X58.57 

21  26  21.0 

-     0.5 

72.48 

16    9.3 

59  10.8 

II.  N. 

9 

14  54-92 

a-354 

6  II    1.25 

151.45 

204313.1 

-909.6 

70.84 

15  53-7 

58  13.7 

II.       S. 

xo 

15  49.60 

8.200 

7    947.60 

148.28 

1844    3.8 

-378.9 

68.63 

15  37-8 

57  15.2 

II.       S. 

II 

x6  40.50 

a.044 

8    446.52 

132.81 

+1546    7.7 

-503.7 

66.29 

15  22.9 

56  20.5 

II.       S.' 

Z2 

X7  27.86 

1.908 

8  56  12.84 

X24.68 

12    6  32.8 

—588.x 

64.20 

15  lO.O 

55  33.0 

11.      s. 

^3 

18  12.38 

1.807 

9  44  47-43 

1x8.58 

7  59  59-1 

-639.6 

62.56 

14  59.6 

54  55.0 

II.      s. 

14 

18  54-91 

1.744 

10  31  23.03  !   X14.77 

+  3  38  19.3 

-664.5 

61.50 

14  52.2 

54  27.5 

II.      s., 

15 

19  36.39 

X.719 

II  1655.341   113.30 

1 

-  0  48  40.5  ;  -666.8 

1 

61.04 

14  47.6 

54  10.6 

II.      s. 
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AT  TRANSIT  OF  MOON'S  CENTRE  OVER  THE  MERIDIAN  OF  WASHINGTON. 

Date. 

Mean  Time 

of 

Transit 

Diff.for 
1  Hour 

of 
Long. 

Right 

Ascension 

of 

Centre. 

Diff.for 
I  Hour 

of 
Long. 

Geocentric 

Declination 

of 

Centre. 

Difif.for 
I  Hour 

of 
Long. 

Sid.  Time 

of  Semid. 

Passing 

Meridian. 

Geocentric 

Semi- 
diameter. 

Equatorial 
Horizontal 
Parallax. 

5SK 

h    m 

m 

h   m     s 

8 

e       *        m 

n 

s 

»      It 

r         IT 

Nov.  15 

19  36.39 

1.719 

II  1655.34 

"3-30 

-    0  48  40.5 

-666.8 

61.04 

14  47.6 

54  10.6 

II.     s. 

16 

20  17.73 

1.73X 

12     2  18.62 

X14.01 

-  5  12  18.7 

-647.8 

61.17 

14  45.8 

54    4.0 

II.      s. 

17 

20  59.74 

X.776 

12  48  23.21 

XX6.70 

-  9  23  57.8 

-606.6 

61.84 

14  46.4 

54    6.5 

11.     s. 

18 

21  43.18 

1.848 

13  35  53.04 

X2I.03 

-13  14  18.7 

-540.8 

62.95 

14  49.3 

54  16.8 

II.      s. 

19 

22  28.59 

1.939 

14  25  21.86 

226.30 

-16  33  53.9 

-447.4 

64-35 

14  53.8 

54  33.6 

II.     s. 

20 

23  16.28 

4.035 

1517    7.66 

132.30 

-19    8  21.2 

-325.  X 

65.82 

14  59.7 

54  55.2 

22 

0     6.19 

a.  120 

16  11    6.68 

137.42 

-20  49  17.2 

-X75.5 

67.13 

15    6.6 

55  20.4 

23 

0  57.84 

a.178 

17    6  50.65 

140.89 

-21  25  59.9 

-    5-5 

68.03 

15  14.1 

55  48.0 

I.       N. 

24 

I  50.43 

a- 199 

18    331.56 

142.13 

-20  52  28.7 

+X73.4 

68.39 

15  22.x 

56  17.3 

I.           S. 

25 

243.08 

2.183 

19    015.45 

242.22 

-19    753.9 

347.6 

68.23 

15  30.4 

56  47-9 

I.         s. 

26 

335.06 

2. 146 

19  56  19.69 

238.99 

-16  16  50.5 

+503.9 

67.73 

15  39.0 

57  19.6 

I.         s. 

27 

426.08 

2.106 

20  51  25.55 

136.56 

-12  28  22.2 

633.4 

67.17 

15  47-9 

57  52.1 

I.         s. 

28 

5  16.27 

2.080 

21  45  41.76 

233.02 

-  7  54  37.2 

749.5 

66.81 

15  56.8 

58  24.9 

I.         s. 

29 

6    6.16 

2.063 

22  39  40.23 

235.20 

-  2  49  50.2 

787.8 

66.86 

16    5.5 

58  56.9 

I.         s. 

30 

6  56.55 

8.Z22 

2334    8.32 

137.53 

4-  2  29  53.6 

803.3 

67.44 

16  13.4 

59  26.0 

I.         s. 

Dec.    I 

7  48.31 

«.i97 

0  29  59.09 

242.04 

+  7  46  15.8 

+770.0 

68.53 

16  19.8 

59  49.5 

I.         s. 

2 

8  42.23 

a.299 

I  27  59.44 

248.27 

12  38  31.2 

682.8 

69.99 

16  23.8 

60   4.2 

I.         s. 

3 

9  38.71 

2.406 

2  28  34.06 

154.60 

1644    8.7 

537.0 

71-49 

16  24.6 

60   7.x 

I.         s. 

4 

10  37.50 

«.485 

3  31  27.72 

159.38 

19  41  27.3 

342.6 

72.58 

16  21.6 

59  56.0 

I.         s. 

5 

II  37-52 

a.5<H 

4  35  35.40 

260.32 

21  14    9.2 

+228.3 

72.82 

16  14.7 

59  30.6 

I.         s. 

6 

12  37.07 

2.446 

5  39  14.76 

257.02 

+21  16    1.4 

-206.6 

72.00 

16    4.4 

58  53.0 

II.     s. 

7 

1334.41 

2.324 

6  40  41.38 

249.69 

19  52  35.7 

-■304.3 

70.28 

15  51.8 

58    6.6 

II.     s. 

8 

14  28.39 

2.171 

7  38  45.24 

240.48 

17  18  23.8 

-458.8 

68.06 

15  38.0 

57  15-9 

II.      s. 

9 

15  18.64 

2.019 

833    504 

131.32 

13  51  46.3 

-566.9 

65.79 

15  24.4 

56  25.9 

II.     s. 

10 

16    5.49 

1.891 

924    0.35 

223.62 

9  50  24.5 

-633.7 

63.83 

15  12.1 

55  40.6 

II.     s. 

II 

16  49.67 

1.798 

10  12  15.03 

118.00 

+  5  29  12.1 

-667.4 

62.37 

15    1.7 

55    2.7 

II.     s. 

12 

17  32.09 

1.744 

10  58  43.64 

X14.77 

+  0  59  59.0 

-674.7 

61.51 

14  54.1 

54  34.5 

II.    a 

13 

18  13.69 

1.730 

"  44  23.41 

1X3-93 

-  3  27  41.8 

-660.2 

61.28 

14  49.3 

54  17. 1 

II.     s. 

14 

18  55.41 

1.753 

1230    9.99 

X15.33 

-  7  45  25.9 

—625.0 

61.64 

14  47.7 

5411.0 

II.     s. 

15 

19  38.11 

2.8X0 

13  16  55.14 

128.75 

-II  44  53.6 

-568.4 

62.53 

14  48.9 

54  15.7 

II.     s. 

16 

20  22.52 

X.895 

14    523.63 

223.86 

-15  16  55.4 

-487.4 

63.83 

14  52.9 

54  30.1 

II.     s. 

17 

21    9.19 

1.997 

1456    8.34 

229.98 

-18  II    5.7 

-378.6 

65.37 

14  59.1 

54  53.0 

II.      s. 

18 

21  58.36 

2.X0O 

15  49  23.24 

236.19 

-20  15  55.8 

-240.8 

66.90 

15    7.0 

55  22.2 

II.      s. 

19 

22  49.83 

2.X85 

16  44  56.51 

242.30 

-21  20    7.7 

-76.4 

68.14 

15  16. 1 

55  55.4 

II.      s. 

20 

23  42.95 

2.235 

1742    8.76 

244.32 

-21  14  42.1 

+X05.4 

68.86 

15  25.6 

56  30.2 

22 

0  36.74 

2.241 

1840    1.33 

244.66 

-19  55  26.8 

+290.0 

68.95 

15  34.8 

57    4.1 

I.         s. 

23 

1  30.20 

2.210 

19  37  34-44 

242.80 

-17  24  32.9 

460.8 

68.53 

15  43-4 

57  35.6 

I.         s. 

24 

2  22.65 

2.159 

2034    6.37 

239.78 

-13  50  27.2 

603.9 

67.82 

15  50.9 

58    3.2 

I.         s. 

25 

3  13.86 

2.III 

21  29  24.44 

236.84 

-  9  26  19.7 

710.2 

67.15 

15  57.2 

58  26.3 

I.         s. 

26 

4    4-12 

a.082 

22  23  44.74 

235. IX 

-  4  28    2.5 

774.3 

66.76 

16    2.3 

5845.1 

I.         s. 

27 

4  54.04 

2.084 

23  17  44.90 

235.26 

+  0  47  17.9 

+795.0 

66.84 

16    6.2 

58  59.6 

1.         s. 

28 

5  44-45 

2.X22 

0  12  14.23 

X37.55 

6    I  56.5 

770.6 

67.44 

16    9.0 

59    9.9 

I.         s. 

29 

6  36.19 

2.193 

I    8    3.29 

241.82 

10  57  29.6 

699.2 

68.51 

16  10.7 

59  16.0 

I.         s. 

30 

7  29.90 

2.285 

2    551-51 

247.30 

15  14  55.8 

580.0 

69.83 

i6  10.9 

59  16.7 

I.         s. 

31 

8  25.82 

2.373 

3    552.71 

252.62 

+18  35  23.3 

+4x5.3 

71.07 

16    9.4 

59  II. I 

I.         s. 
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MEllCURY,  1900. 


FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi, 
diam. 

S.T.of 
SemL 
Pasa. 
Mer. 

h    m 

h    m     8 

0     •     » 

« 

It 

s 

h    m 

h    m    s 

0       »       m 

't 

n 

« 

Jan.    o 

22  32.8 

17  16    7.06 

-22     I  51.8 

7.7 

2.9 

0.21 

Feb.  15 

035.0 

22  16    3.63 

-12  36  51.0 

6.6 

2.5  O.I7  II 

1 

22  34-4 

17  21  42.20 

22  15  50.5 

7.7 

2.9 

0.21 

16 

038.0 

2223    0.85 

II  52     0.9 

6.6 

2.5 

0.17 

2 

22  36.2 

172724.35 

22  29     5.6 

7.6 

2.9 

0.21 

17 

041.0 

22  29  56.73 

"     555.2 

6.7 

2.5 

0.17 

3 

22  38. 1 

17  33  12.88 

224133.0 

7.5 

2.8 

0.21 

18 

044.0 

22  36  50.82 

10  18  37.7 

^.7 

2.5 

0.18 

4 

2240.1 

1739    725 

2253     8.7 

7.4 

2.8 

0.21 

19 

046.9 

22  43  42.72 

93013.7 

6.8 

2.6 

czS 

5 

2242.1 

1745    7.03 

-23     349.5 

7.3 

2.7 

0.20 

20 

049.7 

22  50  31.85 

-   84048.2 

6.9 

2.6 

0.18 

6 

2244.2 

17  51  11.74 

231332.1 

7.2 

2.7 

0.20 

21 

052.5 

22  57  17.57 

7  50  28.5 

7.0 

2.6 

0.18 

7 

22  46.4 

175721.06 

23  22  13.9 

7-1 

2.7 

0.20 

22 

055.2 

23     359.15 

6  59  22.6 

7.1 

2.7 

o.z8 

8 

22  48.7 

18    334.64 

23  29  52.4 

7.1 

2.7 

0.20 

23 

057.9 

23  10  35.73 

6   739.7 

7.2 

2.7 

o.z8 

9 

22  51.0 

18    952.16 

23  36  25.4 

7.0 

2.6 

O.Z9 

24 

I    0.4 

2317    6.33 

5  15  30.6 

7-3 

2.8 

0.Z9 

lO 

22  53.4 

18  16  13.34 

-23  41  50.7 

7.0 

2.6 

0.19 

25 

z    2.8 

23  23  29.71 

-  4  23   7.0 

7.4 

2.8 

O.Z9 

XI 

22  55.9 

18  22  37.90 

2346     6.4 

6.9 

2.6 

0.19 

26 

I    5.1 

232944.66 

33042.6 

7.5 

2.8 

0.Z9 

12 

22  58.4 

18  29    5.60 

23  49  10.8 

6.9 

2.6 

0.19 

27 

I    7.2 

23  35  49^87 

2  38  32.5 

7.7 

2.9 

0.20 

13 

23    0.9 

18  35  36.24 

2351     2.1 

6.8 

2.6 

0.19 

28 

I    9.2 

23  41  43-70 

I  46  52.7 

7.8 

2.9 

0.20 

u 

23    3.5 

1842    9.61 

23  51  39.0 

6.7 

2.5 

0.18 

Mar.  I 

I  zx.o 

23  47  24.44 

056   0.9 

8.0 

3.0 

0.2  X 

15 

23    6.2 

18  48  45.54 

-2351     0.2 

6.7 

2.5 

0.18 

2 

I  12.6 

23  52  50.39 

-06  15.9 

8.2 

3-x 

0.2X 

i6 

23    8.9 

18  55  23.82 

2349     4.0 

6.6 

2.5 

o.x8 

3 

z  Z3.8 

23  57  59.77 

+  042   2.9 

8.4 

3.1 

0.22 

17 

23  1 1.6 

19    2    4.28 

23  45  49.5 

6.6 

2.5 

0.18 

4 

z  14.6 

0   250.66 

I  28  35.9 

8.6 

3*2 

0.22 

z8 

23  14.4 

19    846.76 

234115.5 

6.5 

2.5 

o.z8 

5 

1 15.1 

0   721I23 

213    3.x 

8.9 

3.3 

0.23 

19 

23  17.2 

19  15  31.14 

233521.1 

6.5 

2.5 

0.18 

6 

115.3 

0  11^9.71 

255   4.8 

9.1 

3-4 

0.23 

20 

2320.0 

19  22  17.29 

-2328    5.1 

6.4 

2.4 

0.18 

7 

I  I5'2 

01514-31 

+  3  34  2Z.8 

9-4 

3-5 

0.24 

21 

23  22.8 

1929     5.04 

23  19  26.8 

6.4 

2.4 

0.18 

8 

1 14.6 

0  18  33.51 

4  10  35.2 

9-7 

3.6 

0.25 

22 

23  25.7 

19  35  54.27 

23   925.1 

6.4 

2.4 

0.18 

9 

1 13.5 

021  25.91 

44328.Z 

Z0.0 

3.7 

0.25 

23 

23  28.6 

194244.89 

22  57  59.4 

6.4 

2.4 

0.18 

zo 

z  11.9 

0  23  50.28 

5  12  44.5 

10.3 

3-8 

0.26 

24 

2^  31-5 

194936.77 

2245   8.9 

6.4 

2.4 

0.18 

11 

I    9-9 

0  25  45-72 

538   9.3 

10.6 

3.9 

0.27 

25 

23  34-4 

19  56  29.80 

-22  30  52.7 

6.3 

2.4 

0.17 

12 

I    7.4 

0  27  11.61 

+  5  59  30.0 

X0.9 

4-1 

0.28 

26 

23  37-4 

20    323.87 

22  15  10.4 

6.3 

2.4 

0.17 

13 

I    4.4 

028   7.65 

61635.5 

II. 2 

4.2 

0.28 

27 

23  40.3 

20  10  18.91 

21  58    1.2 

6.3 

2.4 

0.17 

14 

I    0.9 

0  28  33.89 

6  29  17.  z 

XX.6 

4-3 

0.29 

28 

2343.3 

20  17  14.81 

213924.7 

6.3 

2.4 

0.17 

15 

056.9 

0  28  30.78 

63729.Z 

11.9 

4-5 

0.30 

29 

23  4^-3 

202411.50 

21  1920.4 

6.3 

2.4 

0.17 

16 

052.5 

027  59.32 

6  41    8.Z 

12.3 

4.6 

0.3X 

30 

2349.3 

2031    8.91 

-20  57  47.8 

6.3 

2.4 

0.17 

17 

047.6 

027   0.84 

+  640Z4.4 

12.7 

4-8 

0.32 

31 

23  52.3 

2038   6.95 

20  34  46.5 

6.3 

2.4 

0.17 

z8 

042.3 

02537.17 

63451.7 

13.0 

4.9 

0.33 

Feb.  1 

23  55.4 

2045    5.52 

20  10  16. 1 

6.3 

2.4 

0.17 

19 

036.5 

0  23  50.65 

625   8.2 

13-3 

5.0 

0.34 

2 

23  58.4 

2052   4.58 

194416.3 

6.3 

2.4 

0.17 

20 

030.5 

02143.97 

61ZZ6.8 

13.6 

5-1 

0.35 

4 

0    1.4 

2059   4.10 

19  z6  47.0 

6.3 

2.4 

a  17 

21 

024.2 

0  1920.30 

5  53  34.8 

13-9 

5-2 

0.36 

5 

0   4-5 

21   6   3.94 

-184748.1 

6.3 

2.4 

0.17 

22 

017.7 

01643.06 

+  53222.9 

14.2 

5.3 

0.36 

6 

0   7.6 

21 13   4.08 

18  17  19.3 

6.3 

2.4 

O.X7 

23 

0  II.O 

01355.92 

5    8   6.9 

14.4 

5.4 

0.36 

7 

010.6 

21  20  4.42 

17  45  21.0 

6.3 

2.4 

0.17 

24 

0  4.2 

oil   2.64 

44Z15.8 

M-5 

5.5 

0.36 

8 

013.7 

2127   4.95 

17  "53-1 

6.3 

2.4 

0.17 

24 

23  57-3 

0   8   7.06 

4  12  21.0 

14-5 

5.5 

0.37 

9 

016.8 

2134    5.49 

16  36  56.2 

6.4 

2.4 

0.17 

25 

23  50.5 

0   5  12.88 

3  41  56.1 

14.6 

5.5 

0.37 

10 

019.8 

21  41    6.00 

-16   030.5 

6.4 

2.4 

0.17 

26 

23  43.8 

0   223.58 

+  3  10  35.0 

14.7 

5.6 

0.37 

II 

0  22.8 

2148   6.36 

15  22  37.3 

6.4 

2.4 

0.17 

27 

23  37.2 

23  59  42.44 

2  38  51.0 

14.8 

5.6 

0.37 

12 

025.9 

2155   6.46 

144317.3 

6.5 

2.4 

0.17 

28 

23  30.8 

235712.24 

2    714.9 

14.8 

5.6 

0.37 

13 

028.9 

22    2   6.19 

14    231.7 

6.5 

2.4 

0.17 

29 

23  24.6 

23  54  55.48 

X  36  16.5 

14.8 

5.6 

0.37 

14 

031.9 

22    9    5.34 

13  20  22.1 

6.5 

2.4 

0.17 

30 

23  18.6 

235254.21 

I    6  22.2 

14.8 

5.6j  0.37 

15 

035.0 

22  16    3.63 

-123651.0 

6.6 

2.5 

0.17 

31 

23  12.9 

2351    9.98 

+  0  37  54.7 

14.7 

5-5  0.37 

16 

038.0 

2223    0.85 

-11  52   0.9 

6.6 

2.5 

0.17 

Apr.  I 

23   7.5 

234944.03 

+  0  11 13.1 

14.6 

5.5  0.37 

i 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 
Time 

of 
Transit. 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent        Apparent 

R.  Ascension    Declination 

at                     at 

Transit      j     Transit 

Hor. 

1 

'  S.T.of 
Semi-  Sem. 
diam.!  Pass. 

1  Mer. 

h    m 

h    m     8 

0      r      .. 

n 

r» 

s 

h    nt 

h    m     8     1       «     '     - 

» 

8 

Apr.   I 

23    7-5 

234944.03 

+  0  11  13.1 

14.6 

5.5 

0.37 

Mayi6 

23    0.7 

24015.971+135851.3 

7-3 

2.7  O.X9 

2 

23    2.5 

234837-10 

—  0  13  26.6 

M-5 

5-5 

0.37 

17 

23    4.2 

24742.07     14  42  24.1 

7-2 

2.7  0.19 

3 

22  57.8 

23  47  49.73 

0  35  52.6 

14-3 

5-4 

0.36 

18 

23    7.9 

2  55  18.71 

152552.3 

7-1 

2.7 

0.19 

4 

22  53-4 

23  47  22.07 

05555.5 

14.1 

5-3 

0.36 

19 

2311.7 

3    3    6.04 

16   9   7.7 

7-0 

2.6 

0.19 

5 

22  49.4 

23  47  14.05 

I  13  29.2 

13.9 

5.2 

0.35 

20 

23  15.7 

311    4.11 

16  52    1.2 

6.9 

2.6 

0.18 

6 

22  45.6 

23  47  25.40 

-  12829.5 

13-7 

5.2 

0.35 

21 

23  19-9 

3  19  12.92J+17  34  22.7 

6.9 

2.6 

0.18 

7 

2242.1 

23  47  5565 

14055.1 

13.4 

5.1 

0.35 

22 

23  24.3 

3  27  32.35    18  16    1.4 

6.9 

2.6 

0.18 

8 

22  39.0 

23  48  44.31 

15045.5 

13-2 

5.0 

0.34 

23 

23  28.8 

336   2.12    185646.0 

6.8 

2.6 

0.18 

9 

22  36.2 

23  49  50.67 

158    2.0 

13.0 

4.9 

0.34 

24 

2333.5 

34441.89    193624.6 

6.8 

2.6 

0.18 

lO 

22  33.7 

23  51  14.04 

2     246.8 

12.8 

4.8 

0.33 

25 

23  38.4 

3  53  3I-II 

20  14  44.8 

6.7 

2.5 

0.18 

II 

22  31.4 

23  52  53.71 

-2531 

12.6 

4.8 

0.32 

26 

23  43.4 

4    229.13 

+20  51  34.1 

6.7 

2.5 

0.18 

12 

22  29.4 

23  54  48.91 

2    4  54-5 

12.3 

4-7 

0.32 

27 

23  48.5 

4  II  35.01 

21  26  39.9 

6.7 

2.5 

0.18 

13 

22  27.6 

235658.87 

2    2  24.9 

12.1 

4.6 

0.31 

28 

23  53.7 

42047.74 

215949.9 

6.7 

2.5 

0.18 

14 

2226.1 

23  59  22.92 

I  57  38.8 

11.9 

4-5 

0.31 

29 

2359.1 

430   6.11 

22  30  52.8 

6.7 

2.5 

0.18 

15 

22  24.8 

0    2    0.28 

1  50  40.6 

11.7 

4.4 

0.30 

31 

0    4-5 

43928.89J   225937-9 

6.7 

2-5 

0.18 

i6 

22  23.7 

0    450.31 

-  I  41  34.9 

11.5 

4.4 

0.29 

June  I 

0  10.0 

4  48  54.62 

+232556.1 

6.8 

2.5 

0.18 

17 

22  22.7 

0    752.41 

I  30  26.3 

11.3 

4.3 

0.29 

2 

015.5 

45821.84 

234939.9 

6.8 

2.5 

o.i8 

i8 

2221.9 

0  II    5.92 

1 17  19.0 

ii.i 

4.2 

0.28 

3 

021.0 

5   748.98 

241043.1 

6.8 

2.6 

0.19 

19 

22  21.4 

0  14  30.32 

1    2  17.6 

10.9 

4.1 

0.28 

4 

026.5 

5  17  14.71 

24  28  59.9 

6.9 

2.6 

0.19 

20 

22  21. 1 

0x8    5.09 

04526.5 

10.7 

"    4-1 

0.27 

5 

031.9 

5  26  37.42 

244429.2 

6.9 

2.6 

0.19 

21 

22  20.9 

0  21  49.78 

-  02649.6 

10.5 

4.0 

0.26 

6 

037.2 

•  5  35  55.75 

+24  57  10.5 

7.0 

2.6 

0.19 

22 

22  20.9 

0  25  43.93 

-  0   631.4 

10.3 

3-9 

0.26 

7 

042.4 

5  45    8.39 

25   7   4-9 

7.0 

2.6 

0.19 

23 

2221.0 

0  29  47.20 

+  0  15  24.6 

10.1 

3.9 

0.25 

8 

047.6 

55414.14 

25  X4  X4.4 

7.1 

2.7 

0.20 

24 

22  21.3 

0  33  59.23 

0  38  54.5 

10.0 

3.8 

0.25 

9 

052.6 

6    3  12.01 

25  18  42.9 

7.1 

2.7 

0.20 

25 

2221.7 

0  38  19.76 

I    3  54-7 

9.8 

3.8 

0.24 

10 

057.5 

6x2   0.97 

252035.1 

7.2 

2.7 

0.20 

26 

22  22.2 

0  42  48.53 

+  1  3021.6 

9.7 

3.7 

0.24 

11 

1    2.2 

62040.26 

+25  19  56.6 

7.3 

2.7 

0.20 

27 

22  22.8 

0  47  25.34 

15811.9 

9.5 

3-7 

0.24 

12 

1    6.7 

629   9.20 

25  16  54.1 

7-4 

2.8 

0.20 

28 

22  23.6 

052    9.99 

2  27  22.2 

9-4 

3-6 

0.23 

13 

1  II.O 

63727.13 

25  II  34.4 

7.5 

2.8 

0.21 

29 

22  24.6 

057    2.38 

2  57  49.4 

9-2 

3.6 

0.23 

14 

1  15.2 

6  45  33.66 

25    4    4.9 

7.6 

2.8 

0.21 

30 

22  25.7 

I    2    2.39 

32930.1 

9.1 

3.5 

0.23 

15 

1  19.2 

6  53  28.36 

24  54  32.8 

7-7 

2.9 

0.21 

May  I 

2226.9 

X    7  10.00 

+  42  21.3 

8.9 

3-4 

0.22 

16 

I  22.9 

7    I  10.95 

+2443    5.9 

7-8 

2.9 

0.21 

2 

2228.1 

1 12  25.18 

4  36  20.0 

8.8 

3.3 

0.22 

17 

I  26.4 

7   841.13 

24  29  51.8 

7-9 

2.9 

0.22 

3 

22  29.5 

I  17  47.93 

5  II  23.2 

8.7 

3.3 

0.22 

18 

129.7 

7  15  58.75 

24  14  57.8 

8.0 

3-0 

0.22 

4 

22  31.1 

X  23  18.33 

5  47  27.9 

8.5 

3.2 

0.22 

19 

I  32.8 

723    3.63 

23  58  31.8 

8.1 

3-0 

0.23 

5 

22  32.8 

I  28  56.46 

62431.0 

8.4 

3-1 

0.21 

20 

135.8 

72955.65 

234040.9 

8.3 

3.1 

0.23 

6 

22  34.6 

I  34  42.42 

+  7    229.2 

8.3 

3.1 

0.21 

21 

X38.6 

7  36  34.77 

+23  21  32.3 

8.4 

3.1 

0.23 

7 

22  36.6 

1  40  36.37 

74119.1 

8.2 

3.1 

0.21 

22 

141.1 

743   0.86 

23    I  13.0 

8.6 

3-2 

0.23 

8 

22  38.7 

I  46  38.47 

82057.5 

8.1 

3.0 

0.21 

23 

143-3 

749x3.91 

223949.9 

8.7 

3.2 

0.24 

9 

22  40.9 

I  52  48.88 

9    I  20.4 

8.0 

3.0 

0.21 

24 

145-3 

7  55  13.86 

22  17  29.8 

8.9 

3.3 

0.24 

10 

22  43-3 

X59   7.89 

9  42  24.4 

7*8 

2.9 

0.20 

25 

147.1 

8    I    0.61 

21  54  18.9 

9.0 

3.4 

0.24 

II 

22  45-8 

2    535^70 

+1024    5.3 

7-7 

2.9 

0.20 

26 

148.8 

8   634.09 

+21  30  23.8 

9.1 

3-4 

0.24 

12 

22  48.4 

2  12  12.58 

11    618.4 

7.6 

2.9 

0.20 

27 

I  50.2 

8  11  54.27 

21    550.9 

9.3 

3.5 

0.25 

13 

22  51.2 

2  18  58.78 

11  48  59.1 

7-5 

2.8 

0.20 

28 

I  51.4 

8  17    1.05 

20  40  47.0 

9.4 

3.5 

0.25 

14 

22  54.2 

2  25  54.57 

12  32    2.2 

7.4 

2.8 

0.20 

29 

152.3 

82154.30 

20  15  17.5 

9.6 

3.6 

0.25 

15 

22  57.4 

2  33   0.22 

13  15  21.7 

7.3 

2.7 

0.19 

30 

153-0 

8  26  33:92 

19  49  28.7 

9.8 

3.7 

0.26 

16 

23    0.7 

a  40  15.97 

+X3  58  51.3 

7.3 

2.7 

0.19 

July    I 

153-5 

8  30  59.75 

+19  23  26.5 

X0.0 

3.7 

0.27 

17 

23   4-2 

24742.07 

+144224.1 

7.2 

2.7 

0.19 

2 

153.7 

835  11.62 

+18  57  17.1 

X0.2 

3.8 

0.27 
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FOR  TRAI^SIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit 

Apparent    | 
Declination  ,  Hot. 
at          '  Par. 
Transit 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Data 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

! 

Hon 
Par. 

Scmi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

s 

h    m 

h    m     s 

0     »     *t         i» 

M 

s 

h    m 

h    m    s 

e        f        m 

- 

" 

July    I 

153.5 

8  30  59.75 

+1923  26.5   lO.O 

3.7 

0.27 

Aug.15 

22  50.7 

829    2.71 

+172155.5 

II.O 

4.1 

0.29 

2 

153-7 

835  11.62 

1857  I7.I'  10.2 

3.8 

0.27 

x6 

22  49.7 

832    2.09 

17  28  45.7 

10.7 

4.0 

0.28 

3 

153.7 

839    9.32 

18  31    6.6  10.4 

3.9 

Of28 

17 

22  49.2 

8  35  30.29 

17  3321.2 

10.4 

3-9 

0.28 

4 

153-5 

8  42  52.64 

18    5    0.8  10.6 

4.0 

0.28 

z8 

2249.3 

8  39  26.42 

17  35  33.0 

10. 1 

3.8 

0.27 

5 

a 

153.1 

84621.33 

17  39    6.0  10.8 

4.1 

0.29 

19 

22  49.8 

8  43  49.43 

17  35  ".7 

9.8 

3-7 

0.26 

152.4 

84935.11 

+171328.5    II.O 

4.1 

0.29 

20 

22  50.7 

8  48  38.05 

+17  32    9.6 

9-5 

3.6 

0.25 

7 

I  51.4 

8  52  33.66 

1648  14.3]  II. 2 

4.2 

0.30 

21 

22  51.9 

8  53  50.76 

17  26  19.8 

9.2 

3-5 

0.24 

8 

I  50- 2 

8  55  16.68 

162329.9;  1 1.4 

4.3 

0.30 

22 

22  53.5 

8  59  25.85 

17  17  37.5 

9.0 

3.4 

0.23 

9 

148.7 

8  57  43.81 

15  59  21.7 

11.6 

4.4 

0.31 

23 

22  55.5 

9    521.40 

17    558.9 

8.7 

3-3 

0.22  • 

10 

146.9 

8  59  54-^ 

15  35  56.5 

11.9 

4-5 

0.31 

24 

22  57.8 

9  "35.43 

16  51  22.3 

8.5 

3-a 

0.22 

II 

144.9 

9    148.95 

+15  13  21. 1 

12.1 

4.5 

0.31 

25 

23    0.4 

9  18    5.81 

+1633478 

8.3 

3-1 

0.21 

12 

I  42.6 

9    326.21 

14  51  42.3 

12.4 

4.6 

0.32 

26 

23     3.2 

9  24  50.37 

16  13  17.5 

8.1 

3.0 

0.21 

13 

I  40.0 

9   446-09 

14  31    6.9 

12.6 

4-7 

0.32 

27 

23    6.1 

9  31  46.91 

15  49  56.0 

7.9 

3.0 

0.20 

14 

137.1 

9    548.26 

14  II  42.2 

12.8 

4.8 

0.33 

28 

23     9.2 

9  38  53.20 

15  23  49.2 

7.7 

2.9 

0.20 

^5 

133-9 

9   632.38 

13  53  35.1 

13.0 

4.9 

0.34 

29 

23  12.5 

946   7.14 

1455    5.0 

7.6 

2.9 

0.20 

i6 

130.4 

9   658.19 

+133653.1J  13.2 

5.0 

0.34 

30 

23  15.9 

95326.71 

+14  23  52.0 

7.4 

2.8 

0.20 

17 

I  26.6 

9   7    5.49 

13  21  42.9 

13.4 

5-1 

0.35 

31 

23  19-3 

10   050.09 

13  50  21.1 

7.3 

2.8 

0.19 

i8 

I  22.5 

9   654.16 

13    811.5 

13.6 

5.2 

0.35 

Sept.  I 

23  22.8 

10   815.59 

13  14  43.1 

7.2 

2.7 

0.19 

19 

I  18.1 

9   624.18 

125625.4  13.8 

5.2 

0.36 

2 

2326.3 

lo  15  41.71 

1237    9.5 

7-1 

2.6 

o.xS 

20 

I  13.3 

9    535.70 

12  46  30.9 

14.0 

5.3 

0.36 

3 

23  29.8 

1023    7.18 

"57  52.1 

7.0 

2.6 

0.18 

21 

I    8.2 

9    4  29.03,+i2  38  33.6 

14.1 

5.3 

0.36 

4 

23  33.2 

10  30  30.90 

+11  17    2.4 

6.9 

2.6 

o.z8 

22 

I    2.9 

9    3    4.66 

12  32  38.5 

14-3 

5.4 

0.37 

5 

23  36.6 

10  37  51.98 

10  34  51.7 

6.8 

2.6 

0.18 

23 

0573 

9    123.32 

12  28  49.4 

14.5 

5.5 

0.37 

6 

23  39.9 

1045    9.68 

9  51  30.7 

6.7 

2.5 

0.17 

24 

051.4 

8  59  26.04 

1227   9.1 

14.7 

5.5 

0.38 

7 

23  43.2 

10  52  23.42 

9   7   9.5 

6.7 

a-5 

0.17 

25 

045.3 

8  57  14.08 

122738.9  14.8 

5.6 

0.38 

8 

23  46.4 

10  59  32.80 

8  21  57.9 

6.6 

2-5 

0.17 

26 

039.0 

8  54  48.99 

+12  30  18.6 

14.8 

5.6 

0.38 

9 

23  49.5 

11    637.52 

+  7  36    4-8 

6.5 

»-3 

0.17 

27 

032.5 

8  52  12.69 

1235    6.7 

14.9 

5.6 

0.38 

10 

23  52.6 

"  13  37.34 

6  49  38.0 

6.5 

2.5 

0.17 

28 

025.8 

8  49  27.31 

12  41  59.1 

14.9 

5.6 

0.38 

II 

23  55.6 

II  20  32.20 

6   245.1 

6.4 

>.4 

0.16 

29 

0  19.0 

8  46  35.29 

12  50  50.5 

15.0 

5.7 

0.38 

12 

23  58.4 

II  2722.10 

5  15  32.2 

6.4 

2.4 

o.x6 

30 

0  12.2 

8  43  39.39 

13    133.4 

15.0 

5.7 

0.38 

14 

0    1.2 

II  34    7.06 

428    5.5 

6.4 

2.4 

0.16 

31 

0    5.3 

84042.55 

+13  13  58.6 

14.9 

5.6 

0.38 

15 

0    3-9 

114047.18 

+  3  40  30.9 

6.4 

2.4 

o.z6 

31 

23  58-4 

8  37  47-81 

132755.4 

14.9 

5.6 

0.38 

16 

0    6.5 

114722.49 

2  52  53-4 

6.3 

2.4 

0.16 

Aug.  I 

2351.6 

8  34  58.34 

1343  11.2 

14.8 

5.5 

0.37 

17 

0    9.1 

"5353.15 

2    517.5 

6.3 

2.4 

0.16 

2 

2345.0 

8  32  17.30 

13  59  32.9 

14.6 

5.5 

0.37 

18 

0  11.6 

12    019.33 

11747.3 

6.3 

2-4 

0.16 

3 

23  38.7 

8  29  47.86 

14  16  46.2 

14.4 

5.4 

0.37 

19 

0  14.0 

12    641.24 

+  0  30  26.0 

6.3 

2.4 

0.16 

4 

23  32.6 

8  27  33.02+14  34  36.3 

14.3 

5.4 

0.37 

20 

0  16.4 

12  12  59.10 

-  0  16  43.2 

6.3 

2.4 

0.16 

5 

23  26.7 

82535.60,    145248.2;  14. 1 

5.3 

0.36 

21 

018.7 

12  19  13.09 

I    3  37-1 

6-3 

2.4 

0.16 

6 

23  21. 1 

82358.17 

15  II    6.7  13.8 

5.2 

0.36 

22 

020.9 

12  25  23.36 

1  50  13.0 

<5.3 

2.4 

0.16 

7 

23  15-9 

82243.11 

15  29  17.0  13.5 

5-1 

0.35 

23 

023.1 

12  31  30.14 

2  36  28.4 

6.3 

2.4 

0.16 

8 

23  ii.i 

82152.38 

1547    4.3,  13.3 

50 

0.34 

24 

025.2 

12  37  33.65 

32221.4 

6.3 

2.4 

o.x6 

9 

23    6.8 

8  21  27.721+16   4  14.6  13.0 

4.9 

0.34 

25 

027.3 

12  43  34.09 

-47  49.9 

6.3 

2.4 

0.16 

10 

23    2.9 

821  30.49    162033.8;  12.7 

4.7 

0.33 

26 

029.3 

12  49  31.62 

4  52  51.5 

6.4 

2.4 

0.16 

II 

22  59-5 

822    1.79    163548.7  12.4 

4.6 

0.32 

27 

031.2 

12  55  26.42 

5  37  25.0 

6.4 

2.4 

0.16 

12 

22  56.6 

823    2.33    164946.4,  12.0 

4.5 

0.31 

28 

033.1 

13     I  18.67 

6  21  28.6 

6.4 

2.4 

0.16 

13 

2254.1 

8  24  32.62    17    2  14.8:  II. 7 

4.4 

0.30 

29 

035.0 

13    7    8.54 

7    5    0.8 

6.4 

2.4 

0.16 

14 

22  52.2 

82632.77+17  13    1.6  II. 3 

4-3 

0.30 

30 

036.9 

13  12  56.21 

-  7  47  59.9 

6.4 

2.4 

0.16 

15 

22  50.7 

829    2.7i,+i7  2i  55.5!  II.O 

4.1 

0.29 

Oct.    I 

038.7 

13  18  41.81 

-  83024.9 

6.4 

2.4 

0.17 

MERCURY,  1900. 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 
,    Time 
1       of 
•  Transit 

h    m 

Apparent        Apparent 

R.  Ascension    Declination 

at           1          at 

Transit           Transit 

1 

Her. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 

Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

h    m     8 

•       ,       r 

« 

M 

s 

h    m 

h    m     8 

e       •       m 

» 

m 

s 

Oct.    1 

038.7 

13  18  41.81 

-  8  30  24.9 

6.4 

2-4 

0.17 

N0V.16 

020.2 

16    I  29.70 

-21  21  49.9 

12.7 

4.8 

0.35 

2 

040.5 

13  24  25.44 

9  12  14.1 

6-5 

2.4 

0.17 

17 

011.7 

15  56  57-45 

204853.4 

12.9 

4-9  0.35 

3 

042.2 

1330    7.27 

95326.3 

6.5 

2.5 

0.17 

18 

0    2.9 

1552    1.43 

20  13  32.2 

12.9 

4-9  0.35 

4 

043.9 

133547-41 

1034    0.1 

6.5 

2.5 

0.17 

18 

23  53-8 

154650.51 

19  36  30.4 

12.9 

4.9  0.35 

5 

045.6 

134125.93 

II  13  54.7 

6.6 

2-5 

0.17 

19 

23  44-6 

15  41  34.57 

18  58  44.2 

12.9 

4-9  0.35 

6 

047.3 

1347    2.92 

-1153    8.2 

6.6 

2.5 

0.17 

20 

23  35.5 

15  36  24.07 

-18  21  17.0 

12.9 

4-9,  0.34 

7 

049.0 

13  52  38.46 

12  31  39.6 

6.7 

2.5 

0.17 

21 

23  26.7 

15  31  29.16 

17  45  14-9 

12.9 

4-9.  0.34 

8 

050.6 

13  58  12.61 

13    927.8 

6-7 

2.5 

0.17 

22 

23  18.3 

15  26  59.03 

17  II  40.8 

12.9 

4.9  0.34 

9 

052.2 

14    345-40 

134631-3 

6.7 

2.5 

O.I7 

23 

23  10.4 

1523    1.25 

164130.3 

12,7 

4-8  0.33 

lO 

053.8 

14    9  16.83 

14  22  48.8 

6.8 

2.5 

0.17 

24 

23    3-2 

151941.63 

16  15  27.2 

12.4 

4-7 

0.32 

II 

055.4 

14  14  46.94 

-14  58  18.9 

6.8 

2.6 

0.18 

25 

22  56.6 

1517    3.92 

-1554    2.0 

I2.X 

4.6 

0.31 

12 

056.9    142015.68 

1533    0.6 

6.9 

2.6 

0.18 

26 

22  50.7 

15  15  XO.OO 

15  37  30.2 

II.9 

4-5 

0.30 

13 

058.4    142542.98 

16   651.8 

7.0 

2.6 

0.18 

27 

22  45.7 

15  14   0.12 

15  25  55.3 

XX.6 

4-4 

0.30 

M 

059-9    14  31    8.80 

16  39  51.4 

7.0 

2.6 

0.18 

28 

2241.3 

15  13  33-25 

15  19   9.4 

1 1.3 

4-3;  0.29  II 

15 

I     1.3    143633.01 

17  11  57.6 

7-1 

2.7 

0.18 

29 

22  37.6 

151347-42 

15  16  56.9 

II.O 

4.2 

0.28 

i6 

I    2.7 

14  41  55.46 

-1743    8.9 

7-1 

2.7 

0.19 

30 

22  34.6 

15  14  40.04 

-15  18  56.2 

10.7 

4-1 

0.27 

17 

I    4.1 

14  47  15.97 

18  13  23.3 

7-2 

2.8 

0.19 

Dec.  I 

22  32.1 

15  16  8.10 

15  24  42.9 

10.4 

4.0J  0.26 

i8 

I    5.5 

14  52  34-34 

1842  39.1 

7-3 

2.8 

0.19 

2 

22  30.2 

1518   8.56 

15  33  50.6 

10. 1 

3.8'  0.26 

19 

I    6.8 

14  57  50.27 

19  10  54.4 

7-4 

2.8 

0.19 

3 

22  28.7 

15  20  38.31 

15  45  53.1 

9-9 

3-7  0.26 

20 

I    8.1 

15    3    3.43 

1938    7.0 

7-5 

2.8 

0.19 

4 

22  27.7 

15  23  3441 

16  025.0 

9.6 

3.6|  0.25 

21 

X9.3 

15    813.48-20    414.9 

7.6 

2.9 

0.20 

5 

22  27.x 

15  26  54.08 

-16  17   2.3 

9.4 

3.5  0.24 

22 

X10.4 

15  1319-98    20*2915.8 

7-7 

2-9 

0.20 

6 

22  26.8 

15  30  34-8i 

16  35  22.7 

9-1 

3-4  0.23 

23 

I    II.5      151822.39!      2053       7.2 

7.8 

2.9 

0.21 

7 

22  26.9 

15  34  34-26 

1655    5-9 

8.9 

3-4  0.23 

24 

112.5     152320.12     21  15  46.2 

7-9 

2.9 

0.21 

8 

22  27.1 

15  38  50-43 

17  15  53.7 

8.7 

3.3j  0.23 

25 

I  13.4     15  28  12.49 

21  37  10.4 

8.0 

3.0 

0.22 

9 

22  27.6 

15  43  21.45 

17  37  29.8 

8-5 

3.2:  0.22 

26 

1X4.2 

15  32  58.68 

-21  57  16.5 

8.1 

3.1 

0.22 

10 

22  28.5 

1548    5-77 

-17  59  39-7 

8.3 

3.1 

0.22 

27 

I  15-0 

15  37  37-83 

22  16    1.3 

8.2 

3.2 

0.23 

XI 

22  29.5 

1553    1.94 

x8  22  X0.6 

8.1 

3-0 

0.2X 

28 

I  15.6 

1542    8.88 

22  33  21.6 

8.4 

3.2 

0.23 

12 

22  30.7 

1558   8.74 

18  44  51.1 

8.0 

3.0 

0.21 

29 

I  16.0 

15  46  30.71 

22  49  13.2 

8-5 

3-3 

0.23 

13 

22  32.0 

16    3  25.08 

19   7  31-5 

7.8 

3.0 

0.2X 

30 

I  16.3 

155041.96    23    332-1 

8-7 

3-3 

0.24 

14 

22  33.5 

16    8  50.04 

1930   2.6 

7-7 

3.0 

0.21 

31 

I  16.3   I5  54  4I.I9J-23I6I3.4 

8.9 

3-4 

0.25 

15 

22  35.1 

16  14  22.8X 

-19  52  16.8 

7.6 

2.9 

0.20 

Nov.  I 

I  16. 1   15  58  26.68    23  27  13.4 

9.1 

3-4 

0.25 

16 

22  36.8 

1620  2.65 

20  14   7.1 

7.5 

2.9I  0.20 

2 

115.7   1^    156.62    233625.3 

9-3 

3-5 

0.26 

17 

22  38.6 

x6  25  49.00 

20  35  27.6 

7-4 

2.9  0.20 

3 

■    1  15.0   16    5    8.95    23  43  43.4 

9.5 

3-5 

0.27 

18 

22  40.5 

16314X.23 

20  56  13.0 

7.3 

2.9  0.20 

4 

I  13.9   16    8    1.37J   2349    1.2 

9-7 

3.6 

0.27 

19 

22  42.6 

16  37  38-94 

21  16  18.x 

7.2 

2.8  0.20 

1 

5 

I  12.4I  16  10  31.41-23  52  10.8 

9.9 

3-7 

0.28 

20 

22  44-7 

16  43  41.68 

-21  35  38.6 

7-1 

2.8  0.19 

6 

I  io.6(  16  12  36.46I   23  53    4.2 

10.1 

3.8 

0.28 

21 

22  46.9 

16  49  49.09 

21  54  11.7 

7.1 

2.7  0.19 

7 

I    8.31  16  14  13.71 

2351  32.1 

10.4 

3-9 

0.29 

22 

2249.1 

1656   0.86 

22  11  52.7 

7.0 

2.6  0.19 

8 

j     I    5.4    161520.27 

23  47  24.7 

10.6 

4.0 

0.29 

23 

22  51-4 

17    2  16.71 

22  28  38.8 

7.0 

2.6  0.19 

9 

[    I    2.0!  16  15  53.26 

234031-2 

10.9 

4-1 

0.30 

24 

22  '53.8 

17    836.34 

22  44  27.2 

6.9 

2.6  0.19 

10 

^    0  58.0   16  15  49-98-23  30  40.9 

II. 2 

4.2 

0.31 

25 

22  56.2 

17  14  59.49 

-22  59  15.5 

6.8 

2.5I  0.18 

II 

,    053-4!  16 15    7.97    231742.4 

11.5 

4.3 

0.31 

26 

22  58.7 

17  21  26.03 

2313   0.9 

6-7 

2.5!  0.18 

12 

048.1    161345-45'   23    125.7 

11.8 

4.4 

0.32 

27 

23    1.2 

17  27  55.73 

23  25  41.6 

6.6 

2-5 

0.18 

13 

1    042.1    161141.44'   224143.0 

12.1 

4-5 

0.32 

28 

23    3-8 

17  34  28.43 

23  37  15-3 

6.6 

2.5 

0.18 

14 

0  35-4   16    8  56.01I   22  18  29.8 

12.3 

4.6 

0.33 

29 

23    6.5 

X7  4X    3-96 

234740-3 

6.5 

2.5 

0.18 

15 

028.1'  16    530.98-21  5148.8 

12.5 

4-7 

0-34 

30 

23   9.2 

17  47  42.X7 

-23  56  54.6 

6.5 

2.4 

0.18 

16 

0  20.2    16    I  29.70-21  21  49.9 

12.7 

4-8 

0.35 

31 

2311.9 

17  54  22.92 

-24   456.6 

6.4 

2.4 

0.18 

27 
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VENUS,  1900. 


FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Data. 

Mean 

Time 

of 

Tranait 

Apparent 

R.  Ascension 

at 

Transit 

1 

Apparent 

Declination 

at 

Transit 

1 

Hor. 
Par. 

Semi- 
diam. 

1 

S.T.of! 
Sem. 
Pass. 
Mer. 

h    m 

h    m     s 

•     »     » 

« 

« 

s 

h    m 

h    m     s 

e      *      M 

t 

- 

s 

Jan.    o 

155-8 

20  35  46.52 

-20  22  52.9 

6.0 

5.8 

0.42 

Feb.z5 

229.6 

0  zo  57.23  +  0  27  35.2 

7.2 

6.9 

0.46 

1 

Z57-0 

20  40  54.72 

20    4Z9.7 

6.0 

5.8 

0.42 

16 

2  30.0 

0Z5Z8.38      059    7.8 

7.2 

7.0 

0.46 

2 

Z58.2 

2046    Z.55 

Z9  45Z2.2 

6.1 

5.8 

0.42 

17 

230.4 

0  Z9  39.25|      z  30  39.5 

7.3 

7.0 

0.46 

3 

159.3 

20  5  z   7.00 

19253I.I 

6.1 

5.9 

0.42 

18 

230.8 

0  23  59.89 

2     2     9.6 

7-3 

7.0 

0.47 

4 

2    0.5 

2056  ZZ.07 

19  517.1 

6.1 

5.9 

0.42 

19 

23Z.2 

028  20.33 

2  33  37.5 

7.4 

7.1 

0.47 

5 

2    1.6 

2Z     Z  13.75 

-z8  44  3Z.O 

6.1 

5-9 

0.42 

20 

23Z.6 

0  32  40.6Z 

+  3    5   2.4 

7.4 

7-1  0.47 

6 

2    2.7 

2Z    6  Z5.02 

z8  23  13.6 

6.1 

5.9 

0.42 

21 

2319 

037   0.77 

3  36  23.6 

7.4 

7.i|  0.47 

7 

2    3.7 

21  ZZ  Z4.88 

z8    Z25.5 

6.2 

6.0 

0.42 

22 

232.3 

0  4Z  20.85 

4   740.5 

7.5 

7.2 

0.47 

8 

2    4.7 

21  z6  Z3.34 

1739   7-6 

6.2 

6.0 

0.42 

23 

232.7 

04540.89 

4  38  52.3 

7.5 

7-2 

0.48 

9 

2    5.7 

2Z  2Z  ZO.39 

Z7  z6  20.7 

6.2 

6.0 

0.42 

24 

233.1 

050   0.93 

5    958.3 

7.6 

7-3 

0.48 

lO 

2    6.7 

2Z  26     6.04 

-1653    5-5 

6.2 

6.0 

0.42 

25 

233.5 

0  54  20.99 

+  5  40  57.8 

7-6 

7.3 

0.48 

ZI 

2    7.7 

2Z  3z    0.29 

16  29  22.9 

6.2 

6.0 

0.42 

26 

233.9 

0584Z.ZZ 

6  zz  50.2 

7-6 

7.3 

0.48 

Z2 

2    8.6 

2z  35  53.15 

z6    5  Z3.6 

6.3 

6.1 

0.42 

27 

234-3 

1    3    1-33 

64234.7 

7.7 

7.4 

0.49 

13 

2    9.5 

2Z  40  44.63 

15  40  38.3 

6.3 

6.1 

0.42 

28 

234.7 

z    7  2Z.66 

7  13  10.5 

7.7 

7-4 

0.49 

14 

2  Z0.4 

21  45  34-75 

15  15  37.9 

6.3 

6.Z 

0.43 

Mar.  z 

235.1 

z  ZZ42.Z5 

7  43  37.0 

7.8 

7.5 

0.50 

15 

2  ZZ.3 

2Z  5023.5Z 

-Z450Z3.2 

6.3 

6.Z 

0.43 

2 

235.5 

z  z6   2.82 

+  8  Z3  53.5 

7.8 

7-5 

0.50 

z6 

2  Z2.Z 

21  55  10.95 

Z4  24  25.0 

6.3 

6.Z 

0.43 

3 

2  35-9 

z  20  23.70 

3  43  59.2 

7.8 

7.5 

0.50 

17 

2  Z2.9 

2Z  59  57.08 

Z3  58  Z4.0 

6.4 

6.2 

0.43 

4 

236.3 

z  24  44.82 

9  13  53.4 

7.9 

7.6 

0.51 

z8 

2Z3.7 

22     44Z.94 

Z3  31  41-0 

6.4 

6.2 

0.43 

5 

236.7 

z  29    6.2Z 

943^5.3 

7.9 

7.6 

0.5Z 

19 

214-5 

22     925.54 

13    446-9 

6.4 

6.2 

0.43 

6 

237.1 

z  33  27.86 

ZOZ3   4.4 

8.0 

7.7 

0.52 

20 

2Z5.3 

22  Z4     7.89 

-Z2  37  32.3 

6.4 

6.2 

0.43 

7 

237-5 

13749.8Z 

+ZO  42  Z9.9 

8.0 

7.7 

0.5a 

21 

2Z6.0 

22  Z8  49.04 

Z2     958.0 

6.5 

6.2 

0.43 

8 

238.0 

z  42  Z2.o8 

zz  zz  2Z.Z 

8.0 

7.7 

0.52 

22 

2  Z6.7 

22  23  29.0Z 

1142    4-9 

6.5 

6.3 

0.43 

9 

238.4 

z  46  34.69 

1140   7.3 

8.1 

7.8 

0.53 

23 

2Z7.4 

2228     7.83 

111353.7 

6.5 

6.3 

0.43 

zo 

238.8 

1  50  57.65 

Z2    837.8 

8.Z 

7-8 

0.53 

24 

2  z8.z 

22  32  45.53 

104525.4 

6.6 

6.3 

0.44 

ZI 

239.3 

1  55  20.99 

Z2  36  5Z.9 

8.2 

7-9 

0.54 

25 

2Z8.8 

22  37  22.  Z4 

-zo  z6  40.5 

6.6 

6.3 

0.44 

12 

239.7 

I  59  44.73 

+13  448.9 

8.3 

8.0 

0.54 

26 

219.4 

22  4  Z  57.68 

94739.8 

6.6 

6.3 

0.44 

13 

240.2 

2   4   8.89 

Z3  32  28.2 

8.3 

8.0 

0.55 

27 

220.0 

22  46  32.20 

9  z8  24.  z 

6.6 

6.4 

0.44 

14 

240.7 

2   833.46 

135949-2 

8.4 

8.Z 

0.55 

28 

220.7 

22  5Z     5.72 

8  48  54.3 

6.6 

6.4 

0.44 

15 

24Z.Z 

2  Z2  58.49 

Z4265Z.2 

8.4 

8.Z 

0.56 

29 

2az.3 

22  55  38.29 

8  Z9ZZ.Z 

6.7 

6.4 

0.44 

z6 

24Z.6 

2  Z7  23.98 

14  53  33-5 

8.5 

8.2 

0.56 

30 

2  2Z.9 

23     0    9.93 

-  7  49  15-5 

6.7 

6.5 

0.44 

17 

2  42.Z 

2  2Z  49.93 

+15  19  55.4 

8.5 

8.2 

0.57 

31 

222.4 

23     440.66 

7Z9   8.Z 

6.7 

6.5 

0.44 

z8 

242.6 

2  26  Z6.34 

15  45  56.3 

8.6 

8.3 

0.57 

Feb.  X 

223.0 

23    9ZO.52 

6  48  49.6 

6.7 

6.5 

0.44 

19 

243.1 

2  30  43.24 

16  zz  35.5 

8.6 

8.3 

0.58 

2 

223.5 

23  13  39.56 

6  z8  20.9 

6.8 

6.5 

0.44 

20 

243.6 

2  35  10.63 

z6  36  52.5 

8.7 

8.4 

0.58 

3 

224.Z 

23  z8    7.80 

5  47  42.8 

6.8 

6.6 

0.45 

2Z 

2  44-1 

2  39  38.51 

Z7    z  46.6 

8.7 

8.5 

0.59 

4 

224.6 

23  22  35.27'-  5  16  56.0 

6.8 

6.6 

0.45 

22 

244.6 

244   6.88 

+Z7  26  Z7.2 

8.8 

8.5 

0.60 

5 

225.Z 

2327    2.oz|     446    Z.3 

6.9 

6.6 

0.45 

23 

2  45-2 

24835.75 

Z7  50  23.6 

8.9 

8.6 

0.60 

6 

225.6 

23  3z  28.05 

4  14  59.4 

6.9 

6.6 

0.45 

24 

245-7 

253    5.13 

18  Z4    5.3 

8.9 

8.6 

o.6z 

7 

226.Z 

23  35  53.43 

34351.2 

6.9 

6.7 

0.45 

25 

246.3 

2  57  35.00 

z8  37  21.7 

9.0 

8.7 

0.6  z 

8 

226.6 

23  40  z8. 19 

3  12  37.4 

6.9 

6.7 

0.45 

26 

246.9 

3    2    5.36 

19    0  Z2.2 

9.1 

8.8 

0.62 

9 

227.0 

234442.36-   24ZZ8.8 

7.0 

6.8 

0.45 

27 

247.4 

3   636.Z9 

+Z9  22  36.2 

9.2 

8.9 

0.63 

zo 

227.5 

2349   5.98;     2   956.0 

7.0 

6.8 

0.45 

28 

248.0 

311    7.48 

194433.1 

9.2 

9.0 

0.63 

zz 

227.9 

23  53  29.10 

1  38  29.7 

7.0 

6.8 

0.45 

29 

2  48.6 

3  15  39.2Z 

20   6    2.3 

9.3 

9.0 

0.64 

Z2 

228.3 

23  57  51-75 

1    7   0.7 

7.1 

6.8 

0.46 

30 

249.2 

320ZZ.36 

2027     3.2 

9.4 

9.1 

0.64 

13 

228.8 

0   2  Z3.96 

0  35  29.8 

7.1 

6.8 

0.46 

31 

249.8 

3  24  43.92 

204735.2 

9.4 

9.1 

0.65 

14 

2  29.2 

0   6  35-78J-  0    3  57.6 

7.2 

6.9 

0.46 

Apr.  z 

250.4 

329Z6.83 

+2Z     737.9 

9.5 

9-2 

0.66 

15 

229.6 

ozo  57.23 -f  02735.2 

7.. 

6.9 

0.46 

2 

2  5Z.O 

3  33  50.06 

+az  27  Z0.8 

9.6 

9.3 

a66 

VENUS,  1900. 


419 


FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 
Time 

of 
Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent        Apparent 

R.  Ascension   Declination 

at                    at 

Transit      1     Transit 

1 

1            S  T.of 
Hor.  Saml-  Sem 
Par.   diam.   Pass. 

1              Mer. 

h    m 

h    m     s 

e       •       w 

" 

r. 

s 

h    m 

h    m     s     !       0     .     V 

**    1               * 

Apr.   I 

250.4 

3  29  16.83 

+21    7  37-9 

9.5 

9.2 

0.66 

Mayi7 

3    6.0 

64617.57+2628    1.8 

15.6    15.1,   I.I2 

2 

251.0 

3  33  50.06 

21  27  10.8 

9.6 

9.3 

0.66 

18 

3    5-5 

64941-45 

26  22  32.4 

15.8 

153,    1.14 

3 

251.6 

3  38  23.58 

21  46  13.3 

9.6 

9.3 

0.66 

19 

3    4-9 

653     I.OO 

26  16  38.8 

16. 1 

15.5    1.15 

4 

252.3 

3  42  57:35 

22    445.0 

9.7 

9.4 

0.67 

20 

3   4-2 

6  56  16.06 

26  10  21.8 

16.3 

15.7   1-17 

5 

252.9 

3  47  31.33 

22  22  45.4 

9.8 

9.5 

0.68 

21 

3    3-4 

6  59  26.47 

26   3  42.2 

16.5 

15.9  1.18 

^ 

2  53-5 

352    5.46 

+22  40  13.9 

9.9 

9.6 

0.69 

22 

3    2.6 

7   232.05 

+255640.9 

16.8 

16,2,  1.20 

7 

2  54-1 

3  56  39-71 

22  57  10.2 

lO.O 

9.6 

0.69 

23 

3    1.7 

7    532.65 

25  49  18.7 

17.0 

16.4   1.21 

8 

254-8 

4    I  14.02 

23  13  33.9 

10.1 

9.7     0.70 

24 

3    0.7 

7   828.09 

254136.5 

17.3 

16.7,  1.23 

9 

255.4 

4    548-33 

23  29  24.7 

10.2 

9.8J    0.71 

25 

259.5 

7  XI  x8.x8 

25  33  35-2 

17.5 

i7.o|  1.24 

lO 

256.0 

41022.59 

234442.1 

10.3 

9.9    0.72 

26 

258.3 

714   2.76 

25  25  15.9 

17.8 

17.2   X.26 

" 

256.7 

4  14  56.74 

+23  59  25.9 

10.4 

lo.o  0.73 

27 

257.0 

71641.63 

+25  16  39.4 

18.0 

17.5   1.28 

12 

2  57-3 

4  19  30.72 

24  13  35-6 

10.5 

10.1  0.73 

28 

255-6 

7  19 14-56 

25   746-8 

18.3 

17-7,  1.30 

13 

257-9 

424   4-45 

24  27  II.O 

10.6 

X0.2    0.74 

29 

254-1 

7  21  41.37 

24  58  39-0 

18.6 

i8.0j  1.32 

14 

258.5 

4  28  37.89 

244011.9 

10.7 

10.3    0.75 

30 

252.5 

724    1.81 

24  49  17-0 

18.9 

18-3I  1-34 

15 

2  59-1 

4  33  10.96 

245238.1 

10.8 

10.4    0.76 

31 

250.8 

7  26  15.68 

243941-9 

19.2 

18.6   1.36 

i6 

259.7 

4  37  43.59 

+25   429.4 

10.9 

10.5    0.77 

June  I 

249.0 

7  28  22.75 

+24  29  54-7 

19.6 

18.9   1.38 

17 

3   0.3 

4  42  15-70 

25  15  45-6 

11.0 

10.6 

0.78 

2 

247-1 

7  30  22.80 

24  19  56.4 

19.9 

19.2   1.40 

i8 

3   0.9 

44647.22 

25  26  26.4 

II.I 

10.7 

0.79 

3 

245.0 

7  32  15.60 

24   948-0 

20.2 

19.5   1.42 

19 

3    1.4 

4  51  18.07 

253631.8 

11.2 

10.8 

0.80 

4 

242.8 

7  34   0.91 

235930.5 

20.5 

19-8   1.44 

20 

3    2.0 

45548.18 

2546    1.7 

11-3 

10.9 

0.81 

5 

240.5 

7  35  38.49 

2349    5-0 

20.8 

20.1    1.46 

21 

3   2.6 

5   017.46 

+25  54  56.0 

11.4 

ii.ij  0.82 

6 

238.E 

7  37   8.X0 

+23  38  32.4 

21.2 

20.4   1.48 

22 

3    3-1 

5   445-82 

26    3  14.6 

11-5 

1I.2|  0.83 

7 

235.5 

7  38  29.51 

23  27  53-7 

21.5 

20.8   1.50 

23 

3    3.6 

5   913-18 

26  10  57.7 

11.6 

1 1. 3  0.84 

8 

232.8 

73942-50 

2317   9-8 

2X.9 

21.1    1.53 

24 

3   4.1 

51339.46 

2618    5.3 

11.8 

11.4I  0.85 

9 

229.9 

7  40  46.81 

23   62X.7 

22.2 

21.5 

1-55 

25 

3   4.5 

518   4.55 

26  24  37.4 

11.9 

11.5  0.86 

10 

226.9 

74142.21 

22  55  30.3 

22.6 

21.8 

1.58 

26 

3   5.0 

5  22  28.35 

+26  30  34.0 

12.0 

11.6 

0.87 

II 

223.7 

7  42  28.50 

+22  44  36.6 

23.0 

22.2 

1.60 

27 

3   5.4 

52650.76 

26  35  55-4 

12.2 

11.8 

0.88 

12 

2  2a4 

7  43   5-49 

223341-2 

23-3 

22.5 

1.63 

28 

3   5.8 

53111.67 

26404X.6 

12.3 

11.9 

0.89 

13 

2  16.9 

7  43  32.97 

22  22  45.0 

23.7 

22.9 

1.65 

29 

3   6.2 

5  35  30.97 

264452.9 

12.4 

12.0 

0.90 

14 

213.3 

7  43  50.78 

22  IX  48.6 

24.0 

23.2 

1.68 

30 

3   6.6 

53948.54 

26  48  29.6 

12.6 

12.1 

0.91 

15 

2   9-5 

7  43  58*76 

22    052.9 

24-4 

23.6 

1.70 

May  X 

3   6.9 

5  44   4-25 

+26  51  31.9 

12.7 

12.3 

0.92 

16 

2    5-5 

7  43  56.77 

+21  49  58.5 

24.8 

24.0 

1.72 

2 

3   7-2 

54817.99 

2654   0.0 

12.9 

12.5 

0.93 

17 

2    1.4 

7  43  44-72 

21  39  6.0 

25.2 

24.3 

1-75 

3 

3   7-5 

5  52  29.63 

26  55  54-4 

13.0 

12.6;  0.94 

18 

157.1 

7  43  22.54 

21  28  16.0 

25.6 

24-7 

1.77 

4 

3   7.6 

55639-04 

2657x5.5 

13.2 

12.81  0.95 

19 

152.7 

74250.19 

21 17  29.1 

25.9 

25.0 

1.80 

5 

3   7.8 

6   046.11 

2658    3.7 

13-3 

12.9!  0.96 

20 

X48.1 

742   7.69 

21   645.8 

26.3 

25.4 

1.82 

6 

3   7-9 

6   450.68 

+26  58  19.3 

13-5 

13. l!  0.98 

21 

143-2 

7  41  15-04 

+2056  6.7 

26.7 

25.8 

1.84 

7 

3   8.0 

6   852.62 

2658   2.9 

13-6 

I3.3I  0.99 

22 

I  38.2 

7  40  12.34 

204532.2 

27.0 

26.2   1.87  II 

8 

3   8.0 

6  12  51.82 

26  57  15.0 

13.8 

13.4!    1.00 

23 

133-1 

7  38  59.72 

2035   2.9 

27-3 

26.5 

1.89 

9 

3   8.0 

61648.12 

265556.1 

14,0 

13.6'  I.OI 

24 

127.8 

7  37  37.36 

202439-2 

27-7 

26.8 

1.91 

lO 

3   8.0 

62041.39 

2654   6.6 

14.2 

13.7     1.02 

25 

I  22.3 

736   5.51 

20 14  21.7 

28.1 

27.1 

1-93 

11 

3   7-9 

6  24  31.48 

+265147.3 

14.4 

i3.9|  1-04 

26 

I  16.7 

7  34  24.50 

+20   410.9 

28.4 

27.4 

1.95 

12 

3   7-7 

6  28  18.26 

264858.8 

14.6 

14.1l  1.05 

27 

1 10.9 

7  32  34-70 

1954   7-3  28.7!  27.7 

1-97 

13 

3   7-5 

6  32    1.60 

264541.8 

14.8 

14-3 

1.06 

28 

1    5.0 

73036.56 

194411-6 

29.0 

28.0.  1.99 

14 

3   7-2 

63541-35 

26  41  56.9 

15,0 

14.5 

1.08 

29 

059-0 

7  28  30.57 

193424-1 

29-3 

28.3   2.0X 

15 

3   6.9 

6  39  17-36 

2637448 

15.2 

14.7 

1.09 

30 

052.9 

7  26  17.36 

192445-7 

29.5 

28.5  2.03 

i6 

3   6.5 

64249.481+2633   6.2 

15-4 

14-9 

X.Il 

July    1 

046.7 

7  23  57-54 

+191517.1 

29-7 

28.7;  2.04 

17 

3   6.0 

64617.571+2628    1.8 

15.6 

15.1 

1. 12 

2 

040.4 

72x31.931+19  559.1 

29.9 

28.8  2.05 

420 


VENUS,  1900. 


FOR  TRANSIT  AT  WASHINGTON. 
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Apparent        Appartsnt 
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at          !          at           Par.  diam. 
Iransit           Transit               ; 
1          1 

S.T.of 
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Pass. 

Mer. 

Data 

1 
Mean 
Time 
of 

Transit 

R  Ascension 

at 

Transit 

Apparent 
Declination 
at 
Transit    , 

Par. 

Semi- 
diam. 

Sem. 
Pass. 
Mer. 

h    in 

h    m     s            •     .     ..   1      ..          -    1    8 

h    m 

h    m    8 

0       f       m 

* 

f 

8 

July  I 

046.7 

7  23  57-54 +19  15  17- 1|  29.7  28.7I  2.04 

Aug.15 

21  14.8 

6  52  52.92 

+17  33  57-8 

19.0 

18.4 

1.28, 

2 

040.4 

7  21  31-93 

19    5  59-1;  29.9 

28.8'  2.05 

16 

21  13.2 

6  55  13.02 

1736    5-1 

18.7 

18. 1 

1.26  i 

3 

033.9 

7  19    1.28 

18  56  52.4 

30.1 

29.0  2.06 

17 

21  H.7 

6  57  38.79 

1738    3-4 

18.4 

17.9 

1-24! 

4 

027.4 

7  i6  26.49 

18  47  58.1 

30.3 

29.1 

2.06 

18 

21  ia3 

7    0   9.99 

'7  39  51-5 

18.2 

17-6    1.23 

5 

0  20.8 

7  13  48-42 

18  39  17.0 

30.4 

29.3 

2.07 

19 

21     9.0 

7   246.42 

17  41  28.2 

17.9 

17.4,   I-2I 

6 

0  14.2 

711    8.04  +18  30  50.2|  30.4 

29-3 

2.07 

20 

21     7.7 

7    527.87 

+17  42  52.5 

17.7 

17.1     1.20 

7 

0  7.5 

7    826.33 

18  22  38.8I  30.4 

29.4 

2.07 

21 

21     6.5 

7    8  14.16 

17  44    3.2^  17.4 

16.9    1. 18 

8 

0  0.9 

7    5  44-29 

18  14  44.0,  30.5 

29.4 

2.07 

22 

21     5.4 

711    5.11 

17  44  59-4;  '7-2 

16.6    1. 17 

8 

23  54-3 

7    3    2.97 

18    7    7.0 

30.5 

29-4 

2.06 

23 

21     4.4 

714    0.50 

17  45  40.01  16.9 

16.4   I.I5 

9 

23  47.7 

7   023.32 

175948.9 

30.5 

29.4 

2.06 

24 

21     3.5 

717   0.19 

1746    4.1 

16.6 

16.1   1.13 

1 

zo 

2341.2 

6  57  46.26 

+17  52  51.0  30.4 

29-3 

2.05 

25 

21     2.6 

720    3.98 

+17  46  10.7 

16.4 

15.9!  1. 12 

ZI 

23  34-7 

6  55  12.79 

17  46  14.3 

30.3 

29.2 

2.04 

26 

21     1.8 

7  23  11.72 

17  45  59.0 

16.2 

15.7   i.io 

12 

23  28.3 

6  52  43-87 

17  39  59.9 

30.1 

29.0 

2.03 

27 

21     I.O 

7  26  23.25 

17  45  28.2 

16.0 

15.5 

1.09  j 

X3 

23  22.0 

65020.32 

1734    8.7 

29.9 

28.9 

2.02 

28 

21     0.3 

7  29  38.43 

17  44  37.4 

15.8 

X5-3 

1.07 

M 

23  15-8 

648    2.93 

17  28  41.9 

29.7 

28.7 

2.01 

29 

20  59-7 

73257-10 

174325.9 

15.6 

15.1 

1.06 

X5 

23    9.7 

64552.44 

+17  23  40.1 

29.4 

28.4 

1.99 

30 

2059.1 

7  36  19.10 

+17  41  53.0 

15-4 

14.9 

1.04 

i6 

23    3.7 

64349-48 

17  19    4.0 

29.2 

28.2 

1-97 

31 

20  58.6 

73944.33 

17  39  57.9 

15.2 

14.7 

1.03 

17 

22  57-9 

64154.60 

17  14  54.0 

28.9 

27.9 

1.95 

Sept.  I 

2058.1 

74312.63 

17  37  40.1 

15.0 

14.5 

I.OI 

i8 

22  52.2 

640   8.29 

17  II  10.4 

28.7 

27.7 

1-93 

2 

20  57-7 

7  46  43-88 

17  34  58.9 

14.8 

14.3 

I.OO 

19 

22  46.7 

6  38  30.96 

17   753.3 

.8.4 

27.4 

1.91 

3 

20  57.4 

7  50  17.95 

17  31  53.7 

14.6 

14. 1 

0.9S 

20 

2241.3 

637    2.95 

+17    5   2.7 

28.1 

27.0 

1.89 

4 

2057.1 

7  53  54-73 

+17  28  23.9 

14.4 

13.9;  0.97 

21 

22  36.1 

6  35  44.50 

17   238.3 

27-7 

26.7 

1.87 

5 

20  56.8 

7  57  34-" 

17  24  29.0 

14.2 

13.7  0.96 

22 

2231.0 

6  34  35-79 

17   039.9 

27-4 

26.4 

1.85 

6 

20  56.5 

8    I  15.97 

1720   8.6 

14.0 

13.5  0.95 

23 

22  26.0 

6  33  36.97 

1659   6.8 

27.0 

26.0 

1.82 

7 

20  56.3 

8    5    0.23 

17  15  22.2 

13-9 

13.4  0.94 

24 

22  21.2 

63248.1X 

16  57  58.5 

26.7 

25-7 

1.80 

8 

2056.1 

8    846.76 

17  10   9.3 

13.7 

13.2 

0.92 

25 

22  j6.6 

632   9.20 

+16  57  14.0  26.3 

25.4 

1.77 

9 

20  56.0 

8  12  3548 

+17   429.6 

13.6 

13.1 

0.91 

26 

22  12.3 

6  3Z  40.24 

16  56  52.4 

25-9 

25.0 

1.74 

ZO 

20  55-9 

8  16  26.27 

16  58  22.8 

13.4 

12.9 

0.90 

27 

22    8.1 

631  21.21 

165652.5 

25-5 

24-7 

1.72 

ZI 

20  55.9 

8  20  19.03 

16  51  48.7 

13-3 

12.8 

0.89 

28 

22    4.0 

631  1Z.96 

165713.2 

25.1 

243 

1.69 

12 

20  55.8 

8  24  13.66 

16  44  46.9 

13.1 

12.7 

0.88 

29 

22    0.0 

631  12.37 

165753-X 

24.8 

24.0 

1.67 

13 

20  55.8 

8  28  10.08 

16  37  17.2 

13.0 

12.5 

0.87 

30 

21  56.2 

6  31  22.33 

+16  58  50.9 

24.4 

23.6 

1.64 

M 

20  55.9 

832   8.19 

+16  29  19.5 

12.8 

12.4 

0.86 

31 

21  52.6 

6  31  41.64 

17   0   5.1 

24.1 

23.3 

1.61 

15 

20  55.9 

836   7.89 

16  20  53.7 

12.7 

12.2 

0.85 

Ang.  I 

21  49.2 

632  10.14 

17    134-4 

23.7 

22.9 

1.59 

16 

20  56.0 

840   9.08 

16  II  59.7 

12.5 

12. 1 

0.84 

2 

21  45.9 

6  32  47.62 

17    3  17. 1 

23.4 

22.6 

1.56 

17 

2056.1 

8  44  11.69 

16   237.5 

12.4 

12.0 

0.83 

3 

21  42.7 

6  33  33-88 

17    5  "6 

23.0 

22.2 

1-54 

18 

20  56.2 

8  48  15.62 

15  52  47.0 

12.2 

11.9 

0.82 

4 

21  39.7 

6  34  28.70 

+17   716.5 

22.6 

21.9 

1.51 

19 

20  56.3 

8  52  20.78 

+15  42  28.2 

12. 1 

11.8 

0.81 

5 

21  36.8 

63531-88 

17   930.1 

22.3 

21.5 

1-49 

20 

20  56.5 

85627.11 

15  31  41.2 

12.0 

11.7 

0.80 

6 

21  34-1 

63643.15 

17  II  50.7 

21.9 

21.2 

1-47 

21 

20  56.7 

9   034.54 

15  20  26.0 

11.9 

11.6 

0.79 

7 

21  31-5 

638    2.33 

17  14  16.8 

21.6 

20.8 

1.45 

22 

20  56.9 

9   442.99 

15    842.7 

11.8 

11.4 

0.78 

8 

2129.0 

63929-17 

17  16  46.8!  21.2 

20.5 

1.43 

23 

2057.1 

9   852.39 

14  56  31.5 

1 1.6 

11.3 

0.77 

9 

2Z  26.6 

641    3.46 

+17  19  19. i|  20.9 

20.2 

1.40 

24 

20  57-3 

913    2.68 

+14  43  52.5 

11.5 

11.2 

0.76 

zo 

21  24.4 

64244.98 

17  21  52.2 

20.6 

19.9 

1.38 

25 

20575 

91713-79 

143045.8 

11.4 

ii.i 

0.75 

ZI 

21  22.3 

64433-49 

17  24  24.6 

20.3 

19.6 

1.36 

26 

20  57.8 

9  21  25.67 

14  17  11.7 

II.3 

II.O 

0.74 

12 

2Z  20.3 

6  46  28.76 

17  26  54.8 

20.0 

19.3 

1-34 

27 

20  58.1 

9  25  38.26 

14    3x0.3 

11.2 

10.8 

0.74 

13 

21  18.3 

6  48  30.58 

17  29  21.3!  19.6 

19.0 

1.32 

28 

20  58.3 

92951.51 

134841.8 

II. I 

10.7 

0.73 

14 

21  Z6.5 

6  50  38.71 

+17  31  42.8 

19-3 

18.7 

1.30 

29 

20  58.6 

9  34    5.37 

•♦■133346-3 

II.O 

10.6 

0.72 

15 

21  14.8 

6  52  52.92 

+17  33  57.8 

19.0 

18.4 

1.28 

30 

20  58.9 

9  38  19.80 

+13  18  24.3 

Z0.9 

10.5 

0.71 
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FOR  TRANSIT  AT  WASHINGTON. 
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Hot. 
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!                1 

S.T.of 
Semi-  Sent 

Mer. 

m 

h    m    s 

•      »      t» 

- 

w 

a 

h    m 

h    m    s 

Q          f        t 

«r 

"     ,      8 

Oct.    I   20 

59.2     94234.76+13    236.0 

10.8 

10.4 

0.70 

N0V.16 

21  18.2 

13    259.05 

-441    8.1 

7-7 

7.5;    0.50 

2.  20 

59-5     94650-20,    12  46  21.8 

10.7 

10.4 

0.70 

17 

21  x8.8 

13    728.47 

5    7  45-2 

7.6 

7.5     0.50 

3    20 

59-9 

951    6.09'    12  29  41.9 

10.6 

10.3 

0.69 

18 

21  19.3 

X3  II  58.54 

5  34  20.0 

7.6 

7.4     0.50 

4  21 

0.2 

9  55  22.42     12  12  36.6 

10.5 

10.2 

0.69 

19 

21  19.9 

X3  16  29.27 

6   051.8 

7.6 

7.4     0.49 

5    21 

1 

0.5 

95939-15    1155    6.2 

10.4 

10. 1 

0.68 

20 

21  20.5 

13  21    0.69 

6  27  19.8 

7.5 

7.3,    0.49 

6.x 

0.9 

10    3  56.23+11  37  11.2 

10.4 

10.0 

0.67 

21 

21  2X.I 

13  25  32.85 

-653432 

7.5 

7-3'    0.49 

7    21 

1.2   10   8  13.66I   ix  x8  51.8 

10.3 

9.9 

0.67 

22 

21  21.7 

1330    5-73 

720    1.2 

7.5 

7-3  0.49 

8    21 

1.6'  10 12  31.41!    11    0   8.6 

10.2 

9.8 

0.67 

23 

21  22.3 

13  34  39.38 

7  46  13.0 

7.4 

7.21  0.49 

9    21 

1.9'  101649.46'   10  4X    1.9 

lai 

9-7 

0.66 

24 

21  22.9 

13  39  13.81 

8  12  17.8 

7.4 

7-2'  0.48 

lO    21 

2.3'  10  2X    7.79    10  2X  32.2 

10.0 

9.6 

0.65 

25 

21  23.6 

13  43  49.06 

8  38  14.9 

7-4 

7.1  0.48 

Zl|  21 

2.7   102526.38+10    140.0 

9.9 

9.5 

0.64 

26 

21  24.2 

13  48  25.15 

-  9   4    3.5 

7.3 

7.1  0.48 

12,  21 

3.0J  102945.20^     94125.7 

9.8 

9.5 

0.64 

27 

21  24.9 

1353   2.10 

9  29  42.8 

7-3 

7. 1;  0.48 

13,  2X 

3-4,  1034    4.26      92049.9 

9.8 

9-4 

0.64 

28 

21  25.6 

13  57  39-96 

9  55  12. 1 

7.3 

7.0  0.48 

24    21 

3.8   103823.53      85953.1 

9.7 

9.3 

0.63 

29 

21  26.3 

14    2  18.72 

10  20  30.6 

7.3 

7-0'  0.48 

isi  21 

4.2 

104242.99      83835.8 

9.6 

9-3 

0.63 

30 

21  27.0 

14   658.42 

104537.5 

7.2 

6.9!  0.47 

l6|  21 

4.5   1047    2.63+  81658.7 

9.6 

9.2 

0.62 

Dec.  I 

21  27.7 

14  II  39.10 

-II  1032.0 

7.2 

6.9  0.47 

17'  21 

4.9I  10  51  22.44      7  55    2.3 

9.5 

9.1 

0.61 

2 

21  28.5 

14  16  20.78 

II  35  13.3 

7.2 

6.91  0.47 

X8.  21 

5-3i  105542.40      73247-1 

9.4 

9.1 

0.61 

3 

21  29.3 

14  21    3.48 

XI  5940.6 

7-1 

6.9 

0.47 

19!  21 

5.71  11    0    2.52'     7  10  13.8 

9.3 

9.0 

0.60 

4 

21  30.0 

X4  25  47.22 

12  23  53.2 

7.1 

6.8 

0.47 

20|  21 

6.1    11    422.79      64722.9 

1                     1 

9.2 

8.9 

0.60 

5 

21  30.8 

14  30  32.02 

12  47  50.2 

7.1 

6.8!  0.46 

21'  2Z 

6.5  XX   843.21+  62415.1 

9.1 

8.9 

0.59 

6 

21  31.7 

14  35  17.92 

-13  II  30.9 

7.0 

6.8  0.46 

22    21 

6.9'  II  13    3.76'     6   051.0 

9.1 

8.8 

0.59 

7 

21  32.5 

1440   4-92 

13  34  54.4 

6.9 

6.7  0.46 

23    21 

7.3   II  1724.45'     5  37  "-2 

9.0 

8.7 

0.59 

8 

21  33-4 

14  44  53.06 

13  58   0.0 

6.9 

6.7 

0.46 

24I  21 

7.7   II  21  45.30     5  13  16.3 

8.9 

8.7 

0.58 

9 

21  34.3 

144942-35 

14  20  46.8 

6.9 

6.7 

0.46 

25    21 

8.1   II 26   6.31 

4  49   7.0 

8.9 

8.6 

0.58 

xo 

21  35-2 

14  54  32.80 

14  43  14- 1 

6.9 

6.6'  0.46 

26    21 

8.5   1x3027.48 

+  4  24  43.8 

8.8 

8.6 

0.57 

XI 

21  36.1 

14  59  24.42 

-15    521.0 

6.8 

6.6'  0.46 

*7'ai 

8.9  113448.83 

4    0   7.4 

8.8 

8.5 

0.57 

12 

21  37.0 

15   417-22 

1527    6.7 

6.8 

6.6,  0.46 

28,  21 

9.3   II  39  10.35      33518.6 

8.7 

8.4 

0.57 

13 

21  37.9 

15   911.22 

15  48  30.4 

6.8 

6.6'  0.46 

29!  21 

9.8   11  43  32.06      3  10  17.8 

8.6 

8.3 

0.56 

14 

21  38.9 

15  14   6.39 

16   9  31-3 

6.7 

6.5   0.45 

30|  21 

10.2   11  47  53.98 

245    5.8 

8.6 

8.3 

0.56 

15 

21  39.9 

15  19   2.77 

16  30   8.6 

6.7 

6.5 

0.45 

31'  21 

10.6  II  52  x6. 1 3 

+  2  19  43.2 

8.5 

8.2 

0.55 

16 

21  4X.O 

1524   0.36 

-16  50  21.5 

6.7 

6.5 

0.45 

Nov.  I,  21 

ix.o  II  5638.52 

I  54  X0.7 

8.5 

8.2 

0.55 

17 

21  42.0 

152859.15 

17  10   9.2 

6.7 

6.5 

0.45 

2I  21 

11.5'  12    1    1.17 

X  28  28.7 

8.4 

8.1 

0.55 

x8 

2143-1 

153359-14 

17  29  31.0 

6.6 

6.4 

0.45 

3|  21 

11.9  12    524.11 

X    238.2 

8.4 

8.0 

0.54 

19 

2144.1 

1539   0.32 

174826.1 

6.6 

6.4   0.45 

4-21 

12.4'  12   94736 

0  36  39.7 

8.3 

8.0 

0.54 

20 

21  45.2 

1544    2.70 

18    653.7 

6.6 

6.3  0.45 

5  21 

12.8,  12  14  XO.92+  0  10  33.9 

8.3 

7-9 

0.53 

21 

21  46.3 

1549   6.24 

-182453.1 

6.6 

6.3'  0.45 

6!  21 

13.3I  12  i8  34.85,-  0  15  38.4 

8.2 

7.9 

0.53 

22 

21  47.4 

15  54  10.96 

18  42  23.6 

6.5 

6.3;  0.45 

7  21 

13.7   I2  22  59.x6|     04156.7 

8.2 

7.9 

0.53 

23 

21  48.6 

15  59  16.83 

185924.3 

6.5 

6.3 

0.45 

8  21 

14.2    X2  27  23.87,       I     820.3 

8.1 

7.8 

0.5a 

24 

21  49.7 

16   423.85 

19  15  54.6 

6.5 

6.2 

0.44 

9    21 

14.7   12314902      134  48.4 

8.1 

7.8 

0.52 

25 

21  50.9 

16   932.00 

19  31  53.8 

6.5 

6.2 

0.44 

10  21 

15.1    12  36  14.62-  2    I  20.2 

8.0 

7.7 

0.51 

26 

2X52.1 

161441.24 

-19  47  21.2 

6.4 

6.2 

0.44 

II   21 

I5.6j  124040.70     22755.0 

8.0 

7.7 

0.51 

27 

21  53.3 

16  19  51.56 

20   2  x6.o 

6.4 

6.2 

0.44 

12  21 

i6.i|  1245    7.28|     25432.1 

7.9 

7.7 

0.51 

28 

21  54.6 

16  25    2.95 

20  16  37.8 

6.4 

6.2 

0.44 

13.  21 

z6.6,  12  49  34.38I     3  21  X0.7 

7.9 

7.6 

0.51 

29 

21  55.9 

16  30  15.40 

203025.9 

6.4 

6.1 

0.44 

14'  21 

17.2 

12  54    2.02       34750.1 

7.8 

7.6 

0.51 

30 

2x57.1 

x6  35  28.88 

204339.5 

6.3 

6.1 

0-44 

isjai 

X7.7 

12  58  30.24!-  4  14  29.5 

7.8 

7-5 

0.50 

31 

21  58.4 

164043.30 

-20  56  18.1 

6.3 

6.x 

0.44 

x6 

21 



18.2 

X3  259.05-  441   8.1 

7.7 

7.5 

0.50 

32 

2x59.7 

164558.71 

-2X     821.2 

6.3 

6.1 

0.44 
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FOR  TRANSIT  AT  WASHINGTON. 

'    Mean 
DM..  1    T». 

'  Transit 

1 

Apparent        Apparent 

R.  Ascension   Declination 

at                    at 
Transit      1     Transit 

•    1 

1 

Hor. 
Par. 

1 
Semi- 

1 
S.T.of 

Sem. 

Pan. 

Mer. 

Datt. 

Mean 

Time 

of 

Transit 

Apparent     ,    Apparent 

R  Ascension  •  Declination 

at           ,          at 

Transit          Transit 

1 

Hor. 
Par. 

! 

's«nl- 
diam. 

S.T.of 
SenL 
Pass. 
Mer. 

,     h    m 

1 
h    m    s     1       •     '     " 

- 

It 

8 

h    m 

h    m    s     1       0     '     • 

If 

If 

s 

Oct.    I 

19  40.7 

8  23  50.53+20  27  38.2 

5.2 

3.0 

0.21 

Nov.x6 

18x7.1 

xo    X  18.381+X4  13  XX.9 

6.6 

3.8 

0.26 

2 

19  39.2 

8  26  15.55 

20  20  26.3 

5-2 

3.0 

0.21 

17 

18  X4.9 

10    3    4.02 

14   5  "-7 

6.6 

3-9 

0.36 

3 

19  37-7 

8  28  39.86 

2013     9.3 

5-2 

3.0 

0.22 

18 

x8  12.7 

XO   448.56 

13  57  15.2 

6-7 

3.9 

0.37 

4 

1936-1 

831    346 

20   5  47-4 

5-2 

3-0 

0.22 

19 

18  X0.5 

10   631.98 

134922.5 

6.7 

3.9 

0.37 

5 

19  34-6 

8  33  26.35 

19  58  20.7 

5-3 

3.0 

0.22 

20 

18   8.2 

xo   8  14.27    13  41  34.0 

6.7 

3-9 

0.37 

6 

19  33.0 

8  35  48.52 

+195049.4 

5-3 

3.0 

0.22 

31 

x8   6.0 

10   955-42+133349.8 

6.8 

3.9 

0.27 

7 

19  31-4 

838    9-96 

19  43  13-7 

5-3 

3.0 

0.22 

22 

x8    3-7 

10  II  35.40 

13  26  10.2 

6.8 

3.9 

0.27 

8 

19  29.8 

8  40  30.68 

19  35  33-7 

5-3 

3-1 

0.22 

23 

18    X.4 

10  13  14.19 

13  18  35.4 

6.9 

3.9 

0.28 

9 

19  28.2 

8  42  50.68 

19  27  49-5 

5.4 

3-1 

0.22 

24 

1759.1 

10  14  5X.78 

13  II    5-5 

6.9 

4.0.  0.28  J 

xo 

19  26.6 

845   9-94 

19  20    1.4 

5.4 

3-1 

0.22 

25 

X7  56.8 

xo  1628.15 

13    340-9 

7.0 

4.0 

0.28 

II 

19  25.0 

8  47  28.47 

+X912   9.4 

5.5 

3-x 

0.22 

26 

17  54-4 

10  x8   3.29 

+12  56  2X.7 

7.1 

4.0 

0.28 

12 

19  23.3 

84946.25 

19   414-0 

5.5 

3-1 

0.22 

37 

X752-1 

101937.18 

12  49    8.1 

7-1 

4.1 

0.38 

13 

19  21.7 

852    3.28 

18  56  15.3 

5-5 

3.2 

0.22 

28 

1749-7 

xo  21   9.80 

12  42    0.4 

7-2 

4.x.  0.38  1 

M 

19  20.0 

8  54  19-55 

18  48  X3.2 

5.5 

3-2 

0.22 

29 

17  47-3 

10  22  41.14 

X2  34  58.8 

7.2 

4-1 

0.29 

15 

19  18.3 

8  56  35-05 

1840   8.1 

5.6 

3.2 

0.22 

30 

1744.8 

XO24  IX. 18 

1228   3.5 

7.2 

4-2 

0.29 

i6 

19  16.6 

8  58  49.77 

+1832   0.0 

5.6 

3.2 

0.22 

Doc.  I 

17  42.4 

10  25  39.89 

+12  31  X4.7 

7-3 

4-2 

0.29 

17 

19  14.9 

9    I    370 

182349.3 

5-6 

3.2 

0.22 

2 

17  39-9 

1027  7.27 

12  X4  32.5 

7-3 

4.2  0.29 

x8 

19  13.2 

9   316.83 

18  15  36.2 

5.6 

3.3 

0.22 

3 

17  37-4 

xo  28  33.29 

12   7  57-4 

7-4 

4.3   0.39 

19 

1911.5 

9   529-16 

18   720.8 

5.6 

3.3 

0.22 

4 

17  34-9 

xo  29  57.93 

X2     I  29.6 

7.4 

4-3  0.30 

20 

19   9-7 

9   740-67 

1759   3-3 

5-7 

3-3 

0.23 

5 

17  32-3 

X03I  21.17 

"55   9-3 

7.5 

4.3  0.30 

21 

19  8.0 

9   95X.37 

+175043.9 

5-7 

3.3 

0.23 

6 

17  29-7 

xo  32  42.98 

+XX4856.7 

7.6 

4.3  0.30 

22 

19   6.2 

912    1.24 

17  42  22.8 

5.7 

3-3  0.23  1 

7 

X727.1 

1034   3-33 

XI  43  52.1 

7.6 

4.4 

0.31 

23 

19   4.4 

9  14  X0.27 

1734   0.2 

5.8 

3-3 

0.23 

8 

1724.5 

10  35  22.21 

113655-8 

7.7 

4.4 

0.3X 

24 

19   2.6 

9  16  18.46 

17  25  36.3 

5.8 

3-3 

0.23 

9 

X7  2X.9 

10  36  39.56 

IX  31   8.x 

7-7 

4.4 

0.31 

25 

19   0.8 

9  i9  25.80    17  17  II. 3 

1 

5.8 

3.3 

0.23 

xo 

17  X9.2 

10  37  55- 36 

XI  25  29.3 

7.8 

4-5 

0.3X 

26 

x8  59.0 

92032.30+17   845.3 

5.9 

3.3 

0.24 

XI 

17  16.5 

1039  9.58 

+XX  19  59.6 

7.9 

4-5 

0.3X 

27 

18  57.1 

9  22  37.92 

17   0x8.3 

5-9 

3.4 

0.24 

X2 

17  13.8 

xo  40  22.20 

"  14  39.3 

7-9 

4.5 

0.32 

28 

18  55.2 

9  24  42.67 

16  51  50.7 

5-9 

3-4 

0.24 

13 

17  IX.O 

10  41  33.18 

IX   928.9 

8.0 

4.6  0.32 

29 

18  53-4 

92646.55 

x6  43  22.7 

5-9 

3-4 

0.24 

M 

17    8.2 

xo  42  42.48 

XX   428.6 

8.0 

4.6;  0.32 

30 

18  51.5 

92849.54 

x6  34  54.4 

6.0 

3-4 

0.24 

X5 

17  5.4 

104350.05 

105938.7 

8.x 

4.6 

0.33 

31 

18  49.6 

9  30  51.65  +16  26  26.0 

6.0 

3-4 

0.24 

x6 

17    2.6 

xo  44  55.88 

+XO  54  59.4 

8.3 

4-7 

0.32 

Nov.  I 

18  47.7 

9  32  52.86 

x6  X7  57.7 

6.0 

3-4 

0.25 

17 

16  59.7 

104559.92 

10  50  30.9 

8.3 

4.7 

0.33 

2,  18  45.7 

93453-17 

16   929.7 

6.0 

3.5 

0.25 

x8 

16  56.8 

1047   2.14 

10  46  13.6 

8.3 

4.8  0.33 

3 

18  43.8 

9  36  52.58 

X6     I     2.X 

6.1 

3.5 

0.25 

19 

16  53.9 

1048   2.49 

X042   7-7 

8.4 

4-8,  0.33 

4 

18  41.8 

9  38  51.08 

15  52  35.1 

6.X 

3-5 

0.25 

20 

16  50.9 

X049  0.94 

10  38  13.5 

8.5 

4.9  0.33 

5 

18  39.9 

9  40  48.66 

+1544    8.8 

6.2 

3.6 

0.25 

21 

1647.9 

104957-46 

+103431-4 

8.6 

4-9;  0.33 

6 

18  37.9 

94245.31 

15  35  43-5 

6.2 

3.6 

0.25 

22 

1644.9 

10  50  52.02 

X031    1.6 

8.6 

4-9  0.34 

7 

18  35-9 

9  44  41-04 

15  27  19.4 

6.2 

3-7 

0.25 

23 

16  41.9 

105144.57 

xo  27  44.4 

8.7 

5.0;  0.34 

8 

18  33.8 

94635.82 

15  18  56.7 

6.3 

3-7 

0.25 

24 

16  38.8 

10  52  35.07 

10  24  40.0 

8.8 

5.0;  0.34 

9 

18  31.8 

9  48  29.64 

15  10  35.6 

6.3 

3.7 

0.25 

25 

16  35.6 

10  53  23.48    10  21  48.7 

8.9 

5.0  0.34 

10 

18  29.7 

9  50  22.48 

+15    2  16.3 

6.4 

3.7 

0.26 

26 

16  32.5 

1054   9.78J+10  X9  X0.7 

9.0 

5-1   0.35 

XI 

18  27.7 

95214-35 

14  53  59.1 

6.4 

3.7 

0.26 

27 

16  29.3 

xo  54  53.94 

10  16  46.2 

9.0 

5-i|  0.35 

12  x8  25.6 

9  54    5-22 

14  45  44.2 

6.4 

3.8 

0.26 

28 

16  26.0 

10  55  35.91 

10  14  35-4 

9.1 

5.2  0.35 

13 

18  23.5 

95555-07 

14  37  31-8 

6.5 

3-8 

0.26 

29 

16  22.8 

xo  56  15.66 

xo  12  38.7 

9.2 

5.2|  0.35 

14 

x8  2X.4 

9  57  43.89 

X4  29  32.1 

6-5 

3.8 

0.26 

30 

x6  19.5 

105653.15 

XO  XO  56.2 

9.3 

5-3.  0.36 

15 

18  19.2 

9  59  31-67 

+X4  21  15.4 

6.6 

3.8 

0.26 

31 

16  x6.x 

105728.35 

+XO  938.3 

9.4 

5.3!  0.36 

16 

18  17.1 

xo   X  18.38 

+14  13  XX.9 

6.6 

3.8 

0.26 

32 

16  X2.7 

XO58     X.32 

+XO  8  x5.x 

9*5 

5-4|o.36 

JUPITER,  1900. 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

1 
Mean 

Time 

of 

Transit. 

1 

Apparent        Apparent 

R.  Ascension   Declination 

at           1          at 

Transit           Transit 

1 

iHor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Data. 

Mean 

Time 

of 

Transit 

i 

Apparent        Apparent 

R.  Ascension ,  Declination 

at          1          at 
Transit     1     Transit 

1 

i 

Hor. 
Par. 

S.T.ofi 
Semi-;  Sem. 
diam.  Pasa 
j  Mer. 

h    m 

h    m     s            •     '     - 

m 

" 

s 

h    m 

h    m    8     ,       0     '     " 

»» 

1 
"   1     a 

Mar.  I 

17  54-3 

16  33  27.71 -21    516.5 

1.7 

17.9 

1.36 

Apr.x6 

14  55.0 

x6  34  57.67|-2l    524.2 

1.9 

20.5 

1.56 

2  1750.7 

16  33  46.82 

21    5  51.6 

1-7 

17.9 

1.36 

17 

14  50.8 

163441.61    21    449.6 

1.9 

20.5 

1.56 

3  17  47- 1 

1634    5.22 

21    625.1 

1.7 

18.0 

1.37 

18 

1446.5 

163424.87    21    413.5 

1.9 

20.6 

1.57 

4|  17  43-4 

16  34  22.90 

21    656.9 

1.7   18.0 

1.37 

19 

14  42.3 

1634   7-44    21    336.0 

1.9 

20.6 

1.57 

5 

17  39-8 

16  34  39.86 

21    727.1 

1.7  18.1 

1.38 

20 

14  38.1 

163349.30 

21   257.2 

2.0 

20.7 

1.58 

6 

17  36.2 

16  34  56.08 

-21     755.7 

X.7,  18.2 

1.38 

21 

14  33.9 

16  33  30.49 

-21    2  17.0 

2.0 

20.7 

1.58 

7 

17  32.5 

163511.58 

21     822.7 

1.7 

18.2 

1.39 

22 

14  29.6 

x6  33  11.04 

21    135.5 

2.0 

20.8 

1.58 

8 

17  28.8 

163526.33 

21     848.2 

'  1.7 

18.3 

1.39 

23 

14  25.3 

163250.94    21   052.6 

2.0 

20.8 

1.59 

9 

17  25.1 

16  35  40.34 

21    912.0 

1.7 

18.3 

1.40 

24 

14  21.0 

163230.19    21    0  8.4 

2.0 

20.9;   1.59  II 

10 

17  21.4 

16  35  53.61 

21     934.3 

1-7 

18.4 

1.40 

25 

14  16.8 

1632   8.8x 

20  59  22.9 

2.0 

20.9 

1.59 

II   1717-7 

1636   6.13 

-21     955.0 

X.8 

X8.4 

1.40 

26 

14  X2.5 

16  31  46.80 

-205836.1 

2.0 

21.0 

1,59 

12 

17  13-9 

16  36  17.89 

21  10  14.2 

1.8 

18.5 

1.41 

27 

14    8.2 

16  31  24.18 

20  57  47.9 

2.0 

2X.0|    1.60  II 

13 

17  10.2 

16  36  28.89 

21  10  31.8 

1.8 

18.5 

X.41 

28 

14  3.8 

1631    a99 

20  56  58.5 

2.0 

2X.O 

1.60 

M 

17    6.4 

163639.14 

21  1047.8 

1.8 

18.6 

1.42 

29 

13  59.5 

16  30  37.23 

2056   7.9 

2.0 

2I.X 

1.60 

15 

17    2.6 

16  36  48.62 

21  II     2.2 

1.8 

18.7 

1.42 

30 

13  55.2 

16  30  12.92 

20  55  16.x 

2.0 

2X.X 

1.60 

16 

16  58.8 

i6  36  57.33 

-21  II  I5.I 

1.8 

18.7 

1.43 

May  I 

1350-9 

16  29  48.08  -20  54  23.0 

2.0 

21.2 

x.6x 

17 

16  55.0 

1637    5.26 

21  XI  26.4 

1.8 

18.8 

1.43 

2 

13  46.5 

16  29  22.70 

20  53  28.8 

2.0 

2X.2 

I.6I 

18  16  51.2 

16  37  12.43 

21  II  36.1 

1.8 

18.8 

1.44 

3 

1342.2 

16  28  56.83 

205233.5 

2.0 

2X.2 

1.61 

19  1647.4 

16  37  18.82 

21  II  44.3 

1.8 

18.9 

1.44 

4 

13  37.8 

x6  28  30.47 

205x37.1 

2.0 

21.3 

X.6I 

20  1643.6 

16  37  24.41 

21  II  51.0 

1.8 

18.9 

1.45 

5 

13  33.4 

16  28    3.64 

20  50  39.5 

2.0 

21.3 

1.62 

21 

1639.7 

16  37  29.22 

-21  II  56.1 

1.8 

19.0 

1.45 

6 

13  29.0 

16  27  36.36 

-304940.9 

2.0 

21.4 

1.62 

22 

16  35.8 

16  37  33.24 

21  II  59.7 

1.8 

19.0 

1.46 

7 

13  24.6 

1627   8.65 

204841.3 

2.0 

21.4 

1.62 

23 

i6  32.0 

16  37  36.47 

21  12     1.8 

1.8 

19.1 

1.46 

8 

13  20.2 

x6  26  40.54 

204740.7 

2.0 

21.4 

1.62 

24  16  28.1 

16  37  38.90    21  12    2.4 

1.8   19.1 

1.46 

9 

13  15.8 

16  26  12.04 

20  46  39.0 

2.0 

21.5 

1.63 

25|  x6  24.2 

163740.54!    21X2     1.4 

i.8|  X9.2 

1.47 

10 

13  IM 

162543.17 

204536.4 

2.0 

21.5 

1.63 

26|  1620.3 

16  37  41.38  ~2I  II  59.0 

1.81  19.2 

1.47 

IX 

13     7.0 

16  25  13.93 

-20  44  32.9 

2.0 

21.5 

1.63 

27 

16  16.3 

163741.41     21  II  55.1 

i.8|  19.3 

1.48 

12 

13     2.5 

162444.36 

204328.5 

2.0 

2i.6|  1.63 

28 

16  12.4 

163740.65,    21  II  49.6 

1.8I  19.3 

1.48 

13 

12  58.1 

16  24  14.47 

20  42  23.2 

2.0 

21.6   1.63 

29 

16   8.4 

16  37  39.08     21  II  42.6 

i.8|  19.4 

1.48 

14 

12  53.7 

16  23  44.28 

2041 17. 1 

2.0 

21.6 

1.63 

30. 16  4.4 

163736.72     211134.1 

i.8j  19.4 

X.49 

15 

12  49.2 

1623x3.82'  204010.3 

2.0 

21.6 

1.63 

31  16  0.5 

163733.55-21  H24.I 

1.8 

19.5 

1.49 

16 

1244.8 

16  22  43.11 -20  39   2.8 

2.0 

21.7 

1.64 

Apr.  I 

1556.5 

163729.60     21  II  12.6 

1.8 

19.6 

1.49 

17 

12  40.4 

162212.16    203754.6 

2.0 

21.7 

1.64 

2 

15  52.5 

16  37  24.86;   21  10  59.6 

1.8 

19.7 

1.50 

18 

12  35.9.   16  21  40.99     20  3645.7 

2.0 

21.7 

1.64 

3 

15  48.4 

16  37  19.32 

21  10  45.1 

1.8 

19.7 

1.50 

19 

12  31. 5|   16  21     9.621    20  35  36.2 

2.0 

21.7 

1.64 

4 

15  44-4 

16  37  13.00 

21  10  29. 1 

1.9 

19.8 

1.5X 

20 

1227.0    162038.08     203426.x 

2.0 

21.7 

1.64 

5  1540-3 
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20 

16  25.7 

18  21  36.57 

22  20  12.9 

0.9 

8.1 

0.63 

4 

X3  20.4 

x8  13  x6.o8 

22  24     Z.4 

z.o 

8.6 

0.66 

21 

16  21.7 

x8  21  33.38 

-222013.3 

0.9 

8.2 

0.63 

5 

X3  x6.i 

z8  12  58.58 

-2224     9.6 

z.o 

8.6 

0.66 

22 

16  17.7 

x8  2x  29.77 

22  20  14. 1 

0.9 

8.2 

0.63 

6 

Z3ZI.9 

z8  12  40.91 

22  24  Z7.8 

z.o 

8.6 

0.66 

23 

x6  13.6 

18  2X  25.76 

2220  15.I 

0.9 

8.2 

0.63 

7 

X3    7-7 

z8  12  23.09 

22  24  26.  Z 

z.o 

8.6 

0.66 

24 

16   9.6 

182x21.33 

22  20  X6.3 

0.9 

8.2 

0.63 

8 

X3    3.4 

18  12    5.13 

22  24  34.4 

z.o 

8.6 

0.66 

25 

16   5.6 

18  21  16.49 

22  20  X7.8 

0.9 

8.2 

0.63 

9 

X2  59.2 

18  II  47.03 

22  24  42.7 

z.o 

8.6 

0.66 

26 

16    1.6 

18  2X  XI.25 

-22  20  19.5 

0.9 

8.2 

0.63 

zo 

12  55.0 

z8  XI  28.80 

-2224  51. 1 

z.o 

8.6 

0.66 

27 

15  57-6 

18  21     5.60 

222021.5 

0.9 

8.2 

0.63 

ZI 

X2  50.7 

18  II  10.45 

22  24  59.5 

z.o 

8.6 

0.66 

28 

X5  53-6 

18  20  59.55 

22  20  23.7 

0.9 

8.2 

0.63 

Z2 

12  46.5 

18  10  52.00 

2225     7.9 

z.o 

8.6 

0.66 

29 

X5  49-5 

182053.10 

22  20  26.2 

0.9 

8.3 

0.64 

X3 

X242.3 

z8  10  33.45 

22  25  Z6.2 

z.o 

8.6  0.66  II 

30 

1545.5 

18  20  46.26 

22  20  28.9 

0.9 

8.3 

0.64 

M 

X2  38.0 

18  10  14.79 

22  25  24.6 

z.o 

8.6 

0.66 

May  I 

15  41.4 

18  20  39.03 

-22  20  31.8 

0.9 

8.3 

0.64 

15 

X2  33.8 

18   956.04 

-22  25  33.0 

z.o 

8.6 

0.67 

2 

15  37.4 

t8  20  31.40 

22  20  35.0 

0.9 

8.3 

0.64 

16 

X2  29.5 

x8   937.23 

22254Z.4 

z.o 

8.6 

0.67 

3 

15  33.3 

x8  20  23.39 

22  20  38.4 

0.9 

8.3 

0.64 

17 

12  25.3 

18    918.36 

22  25  49.8 

z.o 

8.6 

0.67 

4 

15  29.2 

18  20  X5.02 

22  20  42.0 

0.9 

8.3 

0.64 

z8 

I2  2X.O 

x8   859.44 

22  25  58.2 

z.o 

8.6 

0.67 

5 

X525.X 

18  20   6.27 

222045.9 

0.9 

8.3 

0.64 

X9 

X2  16.8 

z8   840.46 

2226    6.6 

z.o 

8.6 

0.67 

6 

X5  21.0 

18  19  57.15 

-22  20  50.0 

0.9 

8.3 

0.65 

30 

X2  Z2.6 

z8   82Z.45 

-22  26  Z5.O 

z.o 

8.6 

0.67 

' 

15  17.0 

x8  1947.67 

-22  20  54.3 

0.9 

8.4 

0.65 

2Z 

Z2    8.3 

z8  8    2.4  X 

-22  26  23.4 

z.o 

8.6 

0.67 
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FOR  TRANSIT  AT  WASHINGTON. 

Data. 

Mean 

Time 

of 

TVantit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

iHor. 
Par. 

Semi- 
diam. 

1 

S.T.of 
Sem. 
Pass. 

Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

DecUnatioa 

at 

Transit 

I 

Hor. 
Par. 

Sooi. 
diam. 

S.T.of 

Pasik' 

Mer.| 

h    m 

h    m    s 

e       »       n 

t» 

i» 

s 

b    m 

h   m    s 

•       r        •» 

n 

^ 

s 

Jane 2 I 

12    8.3 

z8   8    2.4Z 

-22  26  23.4 

1.0 

8.6 

0.67 

Aog.  6 

855.0 

17  55  37-17 

-22  32  20.2 

0.9 

8.4  0.65  l| 

22 

12     4.1 

18    743.35 

22  26  3Z.7 

z.o 

8.6 

0.67 

7 

850.9 

17  55  26.84 

22  32  28.0 

0.9 

8.4 

0.65 

23 

11  59.8 

z8    724.28 

22  26  40.0 

1.0 

8.6 

0.67 

8 

846.8 

17  55  16.87 

223235-8 

0.9 

8.4 

0.65 

24 

11  55-6 

18   7    5.22 

22  2648.3 

I.O 

8.6 

0.67 

9 

842.7 

1755   7.26 

22  32  43.7 

0.9 

8.4 

0.65 

25 

1151.3 

z8   646.18 

22  26  56.6 

z.o 

8.6 

0.67 

zo 

838.7 

17  54  58.00 

22  32  5Z.7 

0.9 

8.4 

0.65 

26 

1I47-X 

z8   627.15 

-2227     4.9 

Z.O 

8.6 

0.67 

zz 

834.6 

17  54  49.11 

-22  32  59-7 

0.9 

8.3 

0.64 

27 

11  42.8 

18   6   8.15 

2227Z3.Z 

z.o 

8.6 

0.67 

Z2 

830.5 

175440.59 

2233    7.7 

0.9 

8.3 

0.64  - 

28 

II  38.5 

18    549.20 

22  27  2Z.2 

z.o 

8.6 

0.67 

13 

826.4 

17  54  32.44 

22  33  15.8 

0.9 

8.3 

0.64 

29 

II  34-3 

18    530.30 

22  27  29.3 

z.o 

8.6 

0.67 

14 

822.4 

Z7  54  24.67 

22  33  23.9 

0.9 

8.3 

0.64 

30 

11  30.0 

18    5  1Z.46 

22  27  37.4 

z.o 

8.6 

0.67 

15 

8Z8.3 

17  54  Z7.28 

223332.1 

0.9 

8.3 

0.64 

July  I 

11  25.8 

z8   452-69 

-22  27  45.4 

z.o 

8.6 

0.67 

z6 

8Z4.3 

17  54  10.27 

-«2  33  40.4 

0.9 

8.3 

0.64 

2 

11  21.5 

z8   434.01 

22  27  53.4 

z.o 

8.6 

0.67 

17 

8Z0.2 

1754    3.64 

22  33  48.7 

0.9 

8.3 

0.64 

3 

11  17.3 

18   415.42 

22  28     Z.4 

z.o 

8.6 

0.67 

18 

8   6.2 

17  53  57-41 

22  33  57.1 

0.9 

8.3 

0.64 

4 

ZI  13.1 

18    356.92 

2228    9.4 

z.o 

8.6 

0.67 

19 

8    2.2 

175351.58 

2234    5.7 

0.9 

8.2 

0.63 

5 

11    8.8 

18    338.53 

22  28  Z7.3 

z.o 

8.6 

0.67 

20 

758.2 

175346.14 

22  34  14-3 

0.9 

8.2 

0.63 

6 

zi    4.6 

18    320.27 

-22  28  25.  Z 

•z.o 

8.6 

0.67 

2Z 

7  54-1 

175341-09 

-22  34  23.0 

0.9 

8.2 

0.63 

7 

iz    0.4 

z8    3   2.Z4 

22  28  32.9 

z.o 

8.6 

0.67 

22 

750.Z 

17  53  36.46 

22  34  31.7 

0.9 

8.2 

0.63 

8 

Z056.I 

18   244.13 

22  28  40.6 

z.o 

8.6 

0.67 

23 

746.Z 

17  53  32.23 

223440.5 

0.9 

8.2 

0.63 

9 

Z05I.9 

z8   226.28 

22  28  48.3 

z.o 

8.6 

0.66 

24 

742.Z 

17  53  28.41 

22  34  49.3 

0.9 

8.2 

0.63 

10 

zo  47.7 

18   2   8.58 

22  28  56.0 

z.o 

8.6 

0.66 

25 

738.2 

17  53  25.00 

22  34  58.2 

0.9 

8.2 

0.63 

ZI 

1043.5 

18    151.04 

-2229    3.7 

z.o 

8.6 

0.66 

26 

7  34-2 

17  53  22.00 

-2235   7-2 

0.9 

8.2 

0.63 

12 

zo  39.2 

z8    133-66 

2229  ZZ.3 

z.o 

8.6 

0.66 

27 

730.2 

17  53  19.42 

22  35  16.3 

0.9 

8.Z 

0.63 

13 

10  35.0 

18    1  16.46 

22  29  Z8.9 

z.o 

8.6 

0.66 

28 

726.2 

17  53  17.27 

22  35  25.4 

0.9 

8.1 

0.63 

14 

10  30.8 

18   059.46 

22  29  26.5 

z.o 

8.6 

0.66 

29 

722.3 

17  53  15.53 

22  35  34.5 

0.9 

8.Z 

0.63 

15 

10  26.6 

18   042.65 

22  29  34.  Z 

z.o 

8.6 

0.66 

30 

718.3 

17  53  14.20 

22  35  43.8 

0.9 

8.1 

0.63 

16 

10  22.4 

18    026.03 

-22  29  41.7 

z.o 

8.6 

0.66 

31 

714.4 

17  53  13-29 

-2235531 

0.9 

8.1 

0.63 

17 

zo  Z8.2 

18    0   9.62 

222949.3 

z.o 

8.5 

0.66 

Sept.  z 

710.4 

17  53  Z2.8i 

2236  2.5 

0.9 

8.1 

0.63 

z8 

zo  Z4.0 

17  59  53.44 

22  29  56.9 

z.o 

8.5 

0.66 

2 

7   6.5 

17  53  12.74 

22  36  12.0 

0.9 

8.1 

0.63 

19 

zo   9.8 

17  59  37-49 

2230    4.4 

z.o 

8.5 

0.66 

3 

7   2.6 

17  53  13-10 

22  36  21.5 

0.9 

8.1 

0.62 

20 

zo   5.6 

17  59  21.75 

22  30  11.9 

z.o 

8.5 

0.66 

4 

658.7 

175313-88 

223631.1 

0.9 

8.0 

0.62 

21 

zo    Z.4 

1759   6.25 

-22  30  19.4 

z.o 

8.5 

0.66 

5 

654.8 

17  53  15-08 

-22  36  40.8 

0.9 

8.0 

0.62 

22 

9  57'2 

17  58  51.01 

22  30  26.9 

z.o 

8.5 

0.66 

6 

650.9 

17  53  X6.68 

22  36  50.5 

0.9 

8.0 

a62 

23 

953.1 

17  58  36.03 

22  30  34-3 

z.o 

8.5 

0.66 

7 

647.0 

17  53  18.71 

2237    0.3 

0.9 

8.0 

0.62 

24 

948.9 

17  58  21.31 

22  30  41.8 

z.o 

8.5 

0.66 

8 

643.1 

175321.16 

22  37  10.  Z 

0.9 

8.0 

0.62 

25 

9  44-7 

1758   6.86 

223049-3 

z.o 

8.5 

0.65 

9 

639.2 

17  53  24-03 

22  37  20.0 

0.9 

8.0 

0.62 

26 

940.5 

17  57  52.69 

-22  30  56.8 

z.o 

8.5 

0.65 

zo 

635.3 

17  53  27.33 

-22  37  30.0 

0.9 

8.0 

0.62 

27 

936.4 

17  57  38.81 

2231    4.2 

z.o 

8.5 

0.65 

II 

631.4 

17  53  31.05 

22  37  40.0 

0.9 

8.0 

0.61 

28 

932.2 

17  57  25.23 

2231  11.7 

z.o 

8.5 

0.65 

Z2 

627.5 

17  53  35-18 

22  37  50.0 

0.9 

7.9 

0.61 

29 

928.1 

175711.94 

22  31  19.2 

z.o 

8.5 

0.65 

13 

623.7 

17  53  39.72 

2238     O.I 

0.9 

7-9 

o.6z 

30 

923.9 

17  56  58.96 

22  31  26.7 

z.o 

8.5 

0.65 

14 

619.8 

175344-68 

22  38  Z0.2 

0.9 

7-9 

o.6z 

31 

919.8 

175646.30 

-22  31  34.3 

z.o 

8.5 

0.65 

15 

616.0 

17  53  50.06 

-22  38  20.3 

0.9 

7-9 

o.6z 

Aog.  I 

915-6 

17  56  33-94 

22  31  41.9 

z.o 

8.5 

0.65 

z6 

612.2 

17  53  55-85 

22  38  30.5 

0.9 

7-9 

0.61 

2 

9ZZ.5 

17  56  21.91 

22  31  49.5 

0.9 

8.5 

0.65 

17 

6   8,3 

17  54    2.06 

223840.7 

0.9 

7-9 

0.6  z 

3 

9   7-4 

17  56  10.22 

22  31  57.1 

0.9 

8.4 

0.65 

z8 

6   4.5 

17  54   8.68 

22  38  50.9 

0.9 

7-9 

o.6z 

4 

9    3.3 

17  55  58.87 

2232    4.8 

0.9 

8-4 

0.65 

19 

6   0.7 

17  54  15-72 

2239    Z.Z 

0.9 

7.8 

0.60 

5 

859.1 

17  55  47.85 -22  32  Z2.5 

0.9 

8.4 

0.65 

20 

556.9 

175423.17 

-223911-3 

0.9 

7.8 

0.60 

6 

855.0 

175537-17-223220.2 

0.9 

8.4 

0.65 

2Z 

5  53-1 

i7  54  3J-o3|-«2  39  2i.6 

0.9 

7.8J  0.60 

URANUS,  1900. 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
SeiQ. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

DecUnation 

at 

Transit 

1 

Hor. 
Par. 

Semi- 
diam. 

1 

S.T.of 
Sem. 
Pass. 
Mer. 

b    m 

h    m    8 

•     »     *t 

w 

It 

8 

h    m 

h    m     8 

o       r        w 

« 

m 

8 

Mar.  I 

z8    4.5 

16  43  38.08 

-22  14    3.6 

0.5 

1.8 

0.13 

Apr.  16 

X5    2.4 

164224.18 

-22  12     7.2 

0.5 

i.8j  0.13 

2 

18    0.6 

164341.47 

22  14  10.2 

0.5 

1.8 

0.13 

17 

14  58.3 

164217.77 

22  11  55.8 

0.5 

1.8  0.13 

3 

1756-7 

164344.63 

22  14  16.3 

0.5 

1.8 

0.13 

18 

14  54.3 

1642  11.20 

22  II  44.0 

0.5 

1.8.  0.13 

4 

17  52.8 

164347-56 

22  14  22.0 

0.5 

1.8 

0.13 

19 

M  50.3 

1642    4.45 

22  II  31.9 

0.5 

1.8  0.13 

5 

1748-9 

164350.27 

22  14  27.3 

0.5 

1.8 

0.13 

20 

1446.2 

164157.54 

22  II  19.5 

0.5 

1.8 

0.13 

6 

17  45-0 

164352.74 

-22  14  32.3 

0.5 

1.8 

0.13 

21 

14  42,2 

164150.47-2211    6,8 

0.5 

1.8 

0.13 

7 

17  41.2 

164354-99 

22  14  36.8 

0.5 

1.8 

0.13 

22 

14  38.1 

164143.24 

22  10  53.8 

0.5 

1.8 

0.13 

8 

17  37.3 

164357.00 

22  14  40.8 

0.5 

1.8 

0.13 

23 

M34.X 

164135.84 

22  10  40.5 

0.5 

1.8 

0.13 

9 

17  33.4 

164358.79 

221444.5 

0.5 

1.8 

0.13 

24 

14  30.0 

16  41  28.29 

22  10  26.9 

0.5 

1.8 

0.13 

zo 

1729.5 

1644    0.36 

221447.8 

0.5 

1.8 

0.13 

25 

14  25.9 

164120.59 

22  10  13.0 

0.5 

1.8 

0.13 

11 

1725.5 

1644    1.69 

-22  14  50.6 

0.5 

1.8 

O.X3 

26 

1421.9 

1641 12.74 

-22     958.7 

0.5 

1.8 

0.13 

Z2 

17  21.6 

1644    2.80 

22  14  53.0 

0.5 

1.8 

0.13 

27 

14  17.8 

1641    4.74 

22     944.1 

0.5 

1.8 

0.13 

X3 

17  17.7 

1644    3.68 

22  14  55.0 

0.5 

1.8 

0.13 

28 

14  13.7 

16  40  56.60 

22    929.3 

0.5 

1.8 

0.13 

14 

17  13.8 

1644    4-33 

22  14  56.6 

0.5 

1.8 

0.13 

29 

14    9.7 

164048.33 

22    914.2 

0.5 

1.8 

0.13 

X5 

17   9.9 

1644   4-75 

22  14  57.8 

0.5 

1.8 

0.13 

30 

14    5.6 

164039.92 

22     858.8 

0.5 

1.8 

0.13 

z6 

17   5-9 

1644   4.96 

-22  14  58.6 

0.5 

1.8 

0.13 

May  I 

14    1-5 

16  40  31.39 

-22     843.1 

0.5 

1.8 

0.13 

17 

17   2.0 

1644   4.94 

22  14  59.0 

0.5 

1.8 

0.13 

2 

13  57.4 

164022.73 

22    827.2 

0.5 

1.8 

0.13 

i8 

16  58.1 

1644   4.69 

22  14  59.0 

0.5 

1.8 

0.13 

3 

X3  53.4 

164013.95 

22    811.0 

0.5 

1.8 

0.13 

19 

16  54.2 

1644   4.22 

22  14  58.5 

0.5 

1.8 

0.13 

4 

13  49.3 

1640    5.05 

22    754.5 

0.5 

1.9 

0.13 

20 

16  50.2 

1644    3-52 

22  14  57.6 

0.5 

1.8 

0.13 

5 

13  45.2 

16  39  56.02 

22    7  37-8 

0.5 

1.9 

0.13 

2Z 

1646.3 

1644    2.60 

-22  14  56,4 

0.5 

1.8 

0.13 

6 

134X.1 

z6  39  46.89 

-22    720.9 

0.5 

1.9 

.0.13 

22 

1642.3 

1644    1.45 

22  14  54.7 

0.5 

1.8 

0.13 

7 

13  37.0 

163937.66 

22    7    3.8 

0.5 

1.9 

0.13 

as 

16  38.4 

1644    0.08 

22  14  52.6 

0.5 

1.8 

0.13 

8 

13  33.0 

16  39  28.32 

22    646.4 

0.5 

1.9 

0.13 

24 

16  34.4 

164358.49 

22  14  50.  Z 

0.5 

1.8 

0.13 

9 

1328.9 

16  39  18.88 

22    628.7 

0.5 

1.9 

0.13 

25 

16  30.4 

164356.68 

22  14  47.2 

0.5 

1.8 

0.13 

10 

13  24.8 

1639   9.35 

22    610.8 

0.5 

1.9 

:O.I3 

26 

16  26.5 

164354.65 

-221443.9 

0.5 

1.8 

0.13 

11 

13  20.7 

16  38  59.74 

-22     552.7 

0.5 

1.9 

0.13 

27 

16  22.5 

164352.40 

22  14  40.2 

0.5 

1.8 

0.13 

12 

13  i6.6 

16  38  50.04 

22     534.5 

0.5 

1.9 

0.13 

28 

16  18.5 

164349.93 

22  14  36.2 

0.5 

1.8 

0.13 

X3 

13  X2.5 

16  38  40.26 

22     5  16.I 

0.5 

1.9 

0.13 

29 

16  14.5 

164347-25 

22  14  31.8 

0.5 

1.8 

0.13 

X4 

13    8.4 

i6  38  30.40 

22     457.5 

0.5 

1.9 

0.13 

30 

z6  10.6 

164344.35 

22  14  27.0 

0.5 

1.8 

0.13 

X5 

X3    4-3 

16  38  20.46 

22     438.7 

0.5 

1.9 

0.13 

31 

16   6.6 

164341.24 

-22  14  21.7 

0.5 

1.8 

0.13 

16 

13    0.2 

16  38  10.45 

-22    419.7 

0.5 

1.9 

0.13 

Apr.  I 

16   2.6 

x6  43  37.92 

22  14  16.0 

0.5 

1.8 

0.13 

X7 

1256,1 

1638    0.37 

22     4    0.6 

0.5 

1.9 

0.13 

2 

1558-6 

164334.39 

2214    9.9 

0.5 

1.8 

0.13 

18 

12  52.0 

16  37  50.24 

22    341-3 

0.5 

1.9 

0.13 

3 

15  54.6 

16  43  30.65 

2214    3-6 

0.5 

1.8 

0.13 

19 

12  47.9 

163740.05,   22    321.9 

0.5 

1.9 

0.13 

4 

15  50.6 

164326.71 

22  13  56.9 

0.5 

1.8 

0.13 

20 

12  43.8 

16  37  29.81 

22     3     2.3 

0.5 

1.9 

0.13 

5 

1546.6 

164322.57 

-22  13  49.8 

0.5 

1.8 

0.13 

21 

12  39.7 

163719.51J-22    242.5 

0.5 

1.9 

0.13 

6 

15  42.6 

16  43  18.22 

221342.3 

0.5 

1.8 

0.13 

22 

12  35-6 

1637    9.161   22    222.7 

0.5 

1,9 

0.13 

7 

15  38.6 

164313.67 

22  13  34.4 

0.5 

1.8 

0.13 

23 

12  31.5 

163658.771   22    2    2.8 

0.5 

1.9 

0.13 

8 

15  34-6 

1643   8.93 

22  13  26.2 

0.5 

1.8 

0.13 

24 

12  27.4 

163648.35 

22     142.7 

0.5 

1.9 

0.13 

9 

15  30.6 

1643    3.99|  221317.6 

0.5 

1.8 

0.13 

25 

1223.3 

16  36  37.89 

22     122.4 

0.5 

1.9 

0.13 

zo 

15  26.5 

164258.861-2213    8.5 

0.5 

1.8 

0.13 

26 

12  19.2 

16  36  27.40 

-22     1     2.1 

0.5 

1.9 

0.13 

11 

15  22.5 

164253-54J   221259.1 

0.5 

1.8 

0.13 

27 

12  15.1 

16  36  16.90 

22    041.7 

0.5 

1.9 

0.13 

12 

15  18.5 

164248.031   221249.4 

0.5 

1.8 

0.13 

28 

12  11,0 

1636   6.37 

22    021.2 

0.5 

Z.9 

0.13 

13 

15  14.5 

164242.34    221239.4 

0.5 

1.8 

0.13 

29 

12   6.9 

16  35  5583 

22    0    0.7 

0.5 

1.9 

0.13 

14 

15  IQ.4 

164236.47 

22  12  29.0 

0.5 

1.8 

0.13 

30 

12    2.7 

16  35  45.28 

215940.1 

0.5 

1.9 

0.13 

15 

15    6.4 

164230.42-221218.3 

0.5 

1.8 

0.13 

31 

11  58.6 

16  35  34-73-21  59  19-5 

0.5 

1.9 

0.13 

i6j  X5    2-4;  164224.18-2212    7.2 

0.5 

i.8j  0.13 

June  1 

II  54.5   163524.18-215858.8 

0.5 

1.9  0.13  1 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Decunation 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 
Mer. 

Date. 

Mean 

Time 

of 

Transit. 

Apparent 

R.  Ascension 

at 

Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of' 
Sem. 
Pass.1 
Mer. 

8 

h    m 

h    m    8 

e       *      •• 

" 

- 

8 

h    m 

b    m    s 

e       r       m 

m 

,* 

June  I 

"  54-5 

163524.18 

-21  58  58.8 

0.5 

1.9 

O.X3 

July  x6 

850.8 

16  28  36.26 

-21  45  X2.2 

0.5 

x.8  0.13  II 

2 

II  50.4 

163513.63 

21  58  38.1 

0.5 

X.9 

0.13 

17 

846.8 

x6  28  30.02 

21  44  59-3 

0.5 

x.8 

O.X3 

3 

II  46.3 

1635    3.08 

21  58  17.4 

0.5 

1.9 

0.13 

18 

842.8 

16  28  23.95 

21  44  46.8 

0.5 

1.8 

O.X3 

4 

II  42.2 

16  34  52-55 

21  57  56.6 

0.5 

1-9 

0.13 

19 

838.7 

16  28  18.05 

21  44  34-7 

0.5 

x.8 

O.X3 

5 

II  38-1 

16  34  42.04 

21  57  35-8 

0.5 

1.9 

0.13 

20 

834-7 

16  28  12.33 

21  44  22.9 

0.5 

x.8 

O.X3 

6 

II  34.0 

16  34  31-55 

-21  57  15.1 

0.5 

1.9 

0.13 

21 

830.7 

1628    6.79 

-214411-5 

0.5 

x.8 

0.13  j 

7 

II  29.9 

16  34  21.09 

21  56  54.4 

0.5 

1-9 

0.13 

22 

826.7 

1628    1.43 

2144   0.5 

0.5 

x.8  0.13 

8 

II  25.8 

16  34  10.67 

21  56  33-7 

0.5 

1-9 

O.X3 

23 

822.6 

16  27  56.25 

214349.9 

0.5 

x.8j  0.13 

9 

II  21.7 

1634    0.28 

21  56  13.0 

0.5 

1.9 

0,13 

24 

8x8.6 

162751.26 

21  43  39-7 

0.5 

1.8  0.13 

lO 

II  17.6 

16  33  49.92 

2X  55  52.3 

0.5 

1,9 

0.13 

25 

8x4.6 

x6  27  46.46 

21  43  29.8 

0.5 

x.8|  O.X3 

XI 

II  13.5 

16  33  39-61 

-21  55  31.8 

0.5 

x.9 

0.13 

26 

8  X0.6 

x6  27  41.86 

"21  43  20.3 

0.5 

x.8 

0.13 

12 

II    9.4 

163329.35 

21  55  11.3 

0.5 

1.9 

0.13 

27 

8    6.6 

16  27  37.45 

214311.3 

0.5 

1.8 

0.13 

13 

II    5.3 

16  33  19.14 

21  54  50.8 

0.5 

1.9 

0.13 

28 

8    2.6 

16  27  33.23 

2143   2.7 

0.5 

x.8 

0.13 

M 

II    1.2 

1633    8.98 

21  54  30.4 

0.5 

1.9 

0.13 

29 

758.6 

16  27  29.20 

21  42  54.5 

0.5 

1.8 

O.X3 

15 

X057.1 

16  32  58.88 

21  54  XO.X 

0.5 

x.9 

O.X3 

30 

754.6 

162725.37 

21  42  46.8 

0.5 

x.8 

0.13 

x6 

10  53.0 

16  32  48.85 

-215349.9 

0.5 

1-9 

O.X3 

31 

750.6 

16  27  21.75 

-21  42  39.5 

0.5 

1.8 

0.13 

17 

xo  48.9 

x6  32  38.89 

21  53  29.8 

0.5 

1.9 

0.13 

Aug.  X 

746.6 

16  27  18.33I   21  42  32.6 

0.5 

1.8 

0.13 

x8 

1044.8 

16  32  28.99 

2x53   9-8 

0.5 

1.9 

0.13 

2 

742.6 

1627  15.10 

21  42  26.1 

0.5 

x.8 

0.13 

X9 

xo  40.7 

16  32  19.17 

21  52  49.9 

0.5 

1-9 

0.13 

3 

738.7 

16  27  12.08 

21  4220.1 

0.5 

1.8 

0.13 

20 

10  36.6 

1632   9.43 

21  52  30.2 

0.5 

x.9 

0.13 

4 

7  34-7 

1627    9.27 

21  42  14.6 

0.5 

x.8 

O.X3 

21 

10  32.5 

16  31  59.76 

-21  52  10.6 

0.5 

1-9 

0.13 

5 

730.7 

1627   6.66 

-2142    9.5 

0.5 

x.8 

O.X3 

22 

10  28.4 

16  31  50.18 

215x51.1 

0.5 

1-9 

O.X3 

6 

726.7 

1627    4.26 

2142    4-9 

0.5 

x.8 

0.13 

33 

1024.3 

16  31  40.70 

21  51  31-7 

0.5 

x.9 

0.13 

7 

722.8 

1627    2.07 

2142    0.7 

0.5 

x.8 

0.13 

24 

10  20.2 

x6  3x3x31 

21  51  12.5 

0.5 

1-9 

0.13 

8 

7x8.8 

1627    0.09 

21  41  57.0 

0.5 

x.8 

0.13 

25 

10  X6.2 

16  31  22.02 

2X  50  53.6 

0.5 

1-9 

0.13 

9 

714.8 

16  26  58.32 

21  41  53.8 

0.5 

x.8 

0.13 

26 

10x2. 1 

16  31  12.84 

-21  50  34-9 

0.5 

1.9 

0.13 

xo 

710.9 

x6  26  56.75 

-214151.1 

0.5 

x.8 

0.13 

27 

xo   8.0 

16  31    3-75 

21  50  16.4 

0.5 

1.9 

0.13 

XX 

7   6.9 

162655.39 

2X  41  48.8 

0.5 

x.8 

O.X3 

28 

10   3.9 

163054.78 

21  49  58.1 

0.5 

1.9 

0.13 

X2 

7    3-0 

16  26  54.25 

21  41  47.0 

0.5 

x.8 

O.X3 

i5 

959.8 

163045.93 

21  49  39.9 

0.5 

x.9 

0.13 

13 

659.0 

162653.32 

21  41  45.6 

0.5 

x.8 

0.13 

30 

9  55-7 

x6  30  37.20 

21  4922.0 

0.5 

X.8 

0.13 

14 

655.1 

16  26  52.60 

21  41  44.8 

0.5 

1.8 

O.X3 

July  I 

951.7 

x6  30  28.59 

-2x49   4-3 

0.5 

X.8 

0.13 

15 

651.1 

x6  26  52.10-21  41  44.4 

0.5 

x.8 

0.13 

2 

947.6 

16  30  20. 1 1 

21  48  46.9 

0.5 

x.8 

0.13 

x6 

647.2 

16  26  51.81    21  41 44.5 

0.5 

x.8 

0.13 

3 

943.5 

16  30  11.75 

21  48  29.7 

0.5 

1.8 

0.13 

17 

643.3 

162651.74    21  41  45.1 

0.5 

x.8 

0.13 

4 

939.5 

1630    3-53 

21  48  12.7 

0.5 

1.8 

0.13 

x8 

639-3 

162651.89 

21  41  46.1 

0.5 

x.8 

0.13 

5 

935.4 

162955.45 

21  47  56.1 

0.5 

1.8 

0.13 

19 

635-4 

16  26  52.26 

21  41  47.6 

0.5 

x.8  0.13 

6 

93X.3 

162947.51 

-21  47  39-7 

0.5 

1.8 

0.13 

20 

631.5 

x6  26  52.84 

-21  41  49.5 

0.5 

x.8,  0.13 

7 

927.3 

16  29  39.70 

21  47  23.6 

0.5 

1.8 

0.13 

21 

627.6 

x6  26  53.63 

21  41  51.9 

0.5 

i.8|  0.13 

8 

923.2 

16  29  32.03 

2147    7.7 

0.5 

1.8 

0.13 

22 

623.6 

x6  26  54.65 

21  4X  54.9 

0.5 

x.8  0.13 

9 

9x9.2 

x6  29  24.51 

2x4652.1 

0.5 

1.8 

0.13 

23 

6x9.7 

16  26  55.89 

21  41  58.4 

0.5 

i.8|  O.X3 

xo 

915.1 

16  29  17.15 

21  46  36.8 

0.5 

1.8 

0.13 

24 

6x5.8 

162657.35 

2X42     2.4 

0.5 

i.8|  O.X3 

XX 

9x1.1 

1629   9.94 

-21  46  21.9 

0.5 

x.8 

0.13 

25 

611.9 

x6  26  59.03 

-21  42    6.8 

0.5 

x.8'  0.13 

X2 

9   7-0 

1629   2.88.  2146   7.3 

0.5 

1.8 

0.13 

26 

6   8.0 

1627   0.92 

21  42  11.7 

0.5 

x.8j  O.X3 

13 

9    3.0 

162855.98,  214553-0 

0.5 

1.8 

0.13 

27 

6   4.1 

1627    3.04 

21  42  17.0 

0.5 

x.8[  0.13 

14 

858.9 

162849.24'  21  45  39.1 

0.5 

1.8 

0.13 

28 

6   0.2 

X627    5.38 

21 42  22.8 

0.5 

x.8'  0.13 

15 

854.9 

162842.67'  214525.5 

0.5 

1.8 

0.13 

29 

556.4 

1627   7.93 

2x4229.1 

0.5 

x.8  O.X3 

x6 

850.8 

16  28  36.26-21  45  12.2 

0.5 

1.8 

0.13 

30 

552.5 

16  27  10.71 

-21  42  36.0 

0.5 

1.81  O.X3 

17 

846.8 

16  28  30.02-21  44  59.3 

0.5 

x.8 

0.13 

31 

548.6 

1627  13.71 

-214243.3 

0., 

1.8'  0.13 

1 

NEPTUNE,  1900. 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Mean 

Time 

of 

Transit 

Apparent        Apparent 

R.  Aacention  1  Declination 

at                    at 

Ttanait          Tftnsit 

Hor. 
Par. 

Semi- 
diam. 

S.T.of 
Sem. 
Pass. 

Mer. 

Date. 

Mean 

Time 

of 

Transit 

!                    1 

Apparent        Apparent 

R.  Ascension  •  Declination 

at                    at 

Transit      1     Transit 

1 

Hor. 
Par. 

I 

S.T.of 

Semi-  Sem. 

diam.  Pass. 

Mer. 

h    m 

h    m     •     1       • 

t      tt 

- 

- 

1 

h    m 

h    m     s 

e        r       m 

n 

"           8 

Jan.   o 

10  57.9 

53920.20-4-22 

358.7 

0.3 

1.3 

O.IO 

Feb.  14 

757.1 

5  35  25.72 

+22     327.3 

0.3 

1.3     0.09 

I 

10  53.8 

53913.19 

22 

356.4 

0.3 

1.3 

0.10 

15 

753.1 

53523.10 

22     328.6 

0.3 

1.3     0.09 

2 

1049.8 

5  39   6.23 

22 

3  54-2 

0.3 

1-3 

0.10 

16 

7  49-1 

5  35  20.62 

22     330.0 

0.3 

I.3I   0.09 

3 

10  45.8 

5  38  59.32 

22 

352.1 

0.3 

1.3 

0.10 

17 

745.2 

5  35  18.27 

22     331.5 

0.3 

1.3     0.09 

4 

1041.7 

5  38  52.47 

22 

350.0 

0.3 

1.3 

0.10 

18 

741.2 

5  35  16.06 

22     333.1 

0.3 

1.3     0.09 

5 

10  37-7 

5  38  45.66 

•i-22 

347.9 

0.3 

1.3 

O.IO 

X9 

737.2 

53513.99+22    334.8 

0.3 

i.3|  0.09 

6 

10  33.6 

5  38  38.92 

22 

345.9 

0.3 

1.3 

0.10 

20 

733.3 

5  35  12.06 

22     336.6 

0.3 

1.3  0.09 

7 

1029.6 

5  38  32.24 

22 

344.0 

0.3 

X.3 

0.10 

21 

729.3 

53510.28    22    338.5 

0.3 

1.3  0.09 

8 

10  25.6 

5  38  25.62 

22 

342.2 

0.3 

1.3 

0.10 

22 

725.3 

5  35    8.64 

22     3  40.5 

0.3 

1.3I  0.09 

9 

10  21.5 

5  38  19.06 

22 

340.4 

0.3 

1.3 

0.10 

23 

721.4 

5  35    7-15 

22     342.6 

0.3 

1-3 

0.09 

lO 

10  17.5 

5  38  12.57 

+22 

338.7 

0.3 

1.3 

0.10 

24 

717.4 

5  35    5.79 

+22    3  44-8 

0.3 

1.3 

0.09 

II 

10  13.4 

538   6.15 

22 

3370 

0.3 

1.3 

CIO 

25 

713.5 

5  35    4-57 

22    347.0 

0.3 

x.3 

0.09 

12 

10   9.4 

5  37  59.81 

22 

335.4 

0.3 

1-3 

0.10 

26 

7    9.5 

5  35    3.48 

22    349.3 

0.3 

x.3 

0.09 

13 

10   5.4 

5  37  53.54 

22 

333.8 

0.3 

1.3 

0.10 

27 

7    5.6 

5  35    2.55 

22    351-8 

0.3 

x.3 

0.09 

14 

10    1.3 

5  37  47.35 

22 

332.3 

0.3 

1.3 

0.10 

28 

7    1.6 

5  35    X.77 

22    354.3 

0.3 

x.3 

0.09 

15 

9  57-3 

53741.24 

-i-22 

330.9 

0.3 

1.3 

0.10 

Mar.  I 

657.7 

5  35    X.14 

+22    356.9 

0.3 

x.3 

0.09 

i6 

953.3 

5  37  35.21 

22 

329.6 

0.3 

1.3 

0.10 

2 

653-8 

5  35   0.67 

22    359.7 

0.3 

x.3 

0.09 

I? 

949.2 

5  37  29.26 

22 

328,4 

0.3 

1.3 

0.10 

3 

649.8 

5  35   0.34 

22   4   2.6 

0.3 

x.3 

0.09 

i8 

9  45-2 

5  37  23.40 

22 

327.2 

0.3 

1.3 

0.10 

4 

645-9 

5  35   0.15 

22    4    5.6 

0.3 

x.3 

0.09 

19 

941.2 

5  37  17.63 

22 

326.1 

0.3 

1*3 

0.10 

5 

641.9 

5  35    O.IO 

22    4    8.6 

0.3 

x.3 

0.09 

20 

937.2 

5  37  ".95 

+22 

325.0 

0.3 

1.3 

O.IO 

6 

638.0 

5  35   0.20 

+22    41X.7 

0.3 

x.3 

o.og 

21 

9  33-1 

5  37   6.37 

22 

324.0 

0.3 

1.3 

0.10 

7 

634.1 

5  35   0.46 

22    414.9 

0.3 

1.3 

0.09 

22 

929.1 

5  37    0.89 

22 

323.1 

0.3 

1.3 

0.10 

8 

630.2 

5  35    0.86 

22   4x8.2 

0.3 

x.3 

0.09 

23 

925.1 

5  36  55.50 

22 

322.3 

0.3 

X.3 

O.IO 

9 

626.2 

5  35    X.41 

22    42X.6 

0.3 

x.3 

o.og 

24 

921.1 

5  36  50.20 

22 

321.6 

0.3 

1.3 

0.10 

10 

622.3 

5  35    2.10 

22    425.1 

0.3 

x.3 

0.09 

25 

917.0 

53645.00 

+22 

321.0 

0.3 

1.3 

O.IO 

II 

618.4 

5  35    2.94 

-f22     428.7 

0.3 

x.3 

0.09 

26 

913.0 

5  36  39.91 

22 

320.5 

0.3 

X.3 

0.10 

12 

614.5 

5  35    3.93 

22     432.3 

0.3 

x.3 

0.09 

27 

9   9-0 

5  36  34.93 

22 

320.0 

0.3 

1.3 

0.09 

13 

6  10.6 

5  35    5.06 

22     4  36.0 

0.3 

1.3 

0.09 

28 

9    5-0 

5  36  30.07 

22 

319.6 

0.3 

1.3 

0.09 

X4 

6   6.7 

5  35    6.34 

22     439.9 

0.3 

1.3  0.09 

29 

30 

9     I.O 

857.0 

53625.32 
5  36  20.68 

22 

+22 

319.3 
319.1 

0.3 
0.3 

1.3 
1.3 

0.09 
0.09 

15 

6   2.7 
18  16.7 

5  35   7.77 
55628.98 

+22     443.9 
+221345-3 

0.3 
0.3 

1.3,  0.09 
1.3  0.09 

Sept.15 

31 

853.0 

53616.15 

22 

319.0 

0.3 

1.3 

0.09 

16 

18  12.7 

5  56  3X.26 

22  13  43.5 

0.3 

x.3;  0.09 

Feb.  I 

849.0 

53611.73    22 

319-1 

0.3 

1.3 

0.09 

17 

18    8.8 

5  56  33.40 

22  13  41-7 

0.3 

1.3'  0.09 

2 

845.0 

536   7.43    22 

319.2 

0.3 

1.3 

0.09 

18 

18    4.9 

5  56  35.40 

22  13  39.9 

0.3 

1.3!  0.09 

3 

841.0 

536    3.26    22 

1 

319-4 

0.3 

1.3 

0.09 

19 

18    1.0 

5  56  37.25 

22  13  38.0 

0.3 

1.3;  0.09 

4 

837-0 

5  35  59-2i,+22 

319-7 

0.3 

1.3 

0.09 

20 

1757-1 

5  56  38.96 

+22  13  36.1 

0.3 

x.3.  0.09 

5 

833.0 

53555.28J   22 

3  20.1 

0.3 

1-3 

0.09 

21 

17  53-2 

55640.53 

22  13  34.2 

0.3 

1.3,  0.09 

6 

829.0 

53551.47;   22 

320.5 

0.3 

1.3 

0.09 

22 

1749-3 

5  56  41.95 

22  13  32.3 

0.3 

x.3;  0.09 

7 

825.0 

5  35  47.79 

22 

321.0 

0.3 

1.3 

0.09 

23 

17  45-4 

5  56  43.22 

22  13  30.4 

0.3 

i.3|  0.09 

8 

821.0 

5  35  44.24 

22 

321.6 

0.3 

1.3 

0.09 

24 

17  41.5 

55644.35 

22  13  28.5 

03 

1.3  0.09 

9 

817.0 

5  35  40.82 

+22 

322.3 

0.3 

1-3 

0.09 

25 

17  37-6 

55645.34 

+22  13  26.5 

0.3 

1.3  0.09 

10 

813.0 

5  35  37.52 

22 

323.1 

0.3 

1.3 

0.09 

26 

17  33.7 

5  56  46.18 

22  13  24.5 

0.3 

1.3  0.09 

II 

8   9.0 

5  35  34.36 

22 

324.0 

0.3 

1.3 

0.09 

27 

17  29.7 

5  56  46.87 

22  13  22.5 

0.3 

1.3  0.09 

12 

8    5.0 

5  35  31.34 

22 

325.0 

0.3 

1.3 

0.09 

28 

17  25.8 

55647.42 

22  13  20.5 

0.3 

1.3  0.09 

13 

8X.X 

5  35  28.46 

22 

326.1 

0.3 

1.3 

0.09 

29 

1721,9 

55647.82 

22  13  18.5 

0.3 

x.3 

0.09 

14 

757.1 

5  35  25.72 

+22 

327.3 

0.3 

1-3 

0.09 

30 

17  18.0 

5  56  48.08 

+22  13  16.5 

0.3 

X.3 

0.09 

15 

753.1 

53523.10 

-f22 

328.6 

0.3 

1.3 

0.09 

Oct.    1 

17  14.1 

55648.19 

+22  13  14.5 

0.3 

1.3 

0.09 
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FOR  TRANSIT  AT  WASHINGTON. 

Date. 

Time 

of 
Transit 

Apparent 
R.  Ascension 

at 
Transit 

Apparent 

Declination 

at 

Transit 

Hor. 
Par. 

SMDi- 

diam. 

S.T.of 
Sam. 
Pats. 
Mer. 

Date. 

Mean 

Time 

of 

Transit 

1 

Apparent    1    Apparent 

R.  Ascension  |  DecUnatioo 

at                    at 

Transit          Transit 

Hor. 
Par. 

dlam.l 

S.T.of 
Sem. 
Pass. 
Mer. 

h    m 

h    m    s 

e       r        m 

fV 

" 

s 

h    m 

h    m    s           •     '     - 

i» 

m 

8 

Oct.   X 

17  14. 1 

55648.19 

+22  13  14.5 

0.3 

X.3 

0.09 

N0V.X6 

14  X0.9 

55426.96+221x43.9 

0.3 

X.3 

O.XO 

2 

17  10. 1 

5  56  48. 16 

22  13  12.5 

0.3 

1.3 

0.09 

X7 

14    6.8 

55421.15 

22  1142.2 

0.3 

x.3 

0.10 

3 

17    6.2 

55647.98 

22  13  10.5 

0.3 

x.3 

0.09 

x8 

14    2.8 

5  54  X5.25 

22  IX  4a4 

0.3 

x.3 

0.10 

4 

17    2-3 

5  56  47.66 

2213    8.5 

0.3 

x.3 

0.09 

X9 

13  58.8 

5  54    9.27 

22  II  38.7 

0.3 

x.3 

0.10 

5 

1658.3 

55647.19 

22  13    6.5 

0.3 

x.3 

0.09 

20 

13  54.8 

5  54    3.20 

22  XX  37.0 

0.3 

x.3 

O.IO 

6 

16  54.4 

55646.58 

+2213   4-5 

0.3 

x.3 

0.09 

21 

1350.7 

5  53  57.04 

+22  II  35.3 

0.3 

x.3 

0.10 

7 

1650.4 

55645.84 

22  13    2.5 

0.3 

x.3 

0.09 

22 

1346.7 

5  53  50.80 

22  IX  33.6 

0.3 

x.3 

O.ZO 

8 

1646.5 

55644-95 

22  13    0.4 

0.3 

x.3 

0.09 

23 

1342.6 

5  53  44.49 

22  II  31.9 

0.3 

x.3 

O.IO 

9 

16  42.6 

55643.9X 

22  12  58.4 

0.3 

x.3 

0.09 

24 

1338.6 

55338.11 

22  IX  30.2 

0.3 

x.3 

0.10 

xo 

1638.6 

55642.73 

22  12  56.3 

0.3 

x.3 

0.09 

25 

1334.6 

5  53  3X.65 

22  XX  28.6 

0.3 

x.3 

O.XO 

XX 

16  34-7 

55641.4X 

+22  12  54-3 

0.3 

x.3 

0.09 

26 

X3  30.5 

55325.X2 

+22  II  27.0 

0.3 

x.3 

0.10 

12 

1630.7 

5  56  39.95 

22  12  52.2 

0.3 

x.3 

0.09 

27 

13  26.5 

5  53  X8.54 

221X25.4 

0.3 

x.3 

0.10 

X3 

X626.7 

5  56  38.35 

22  12  50.2 

0.3 

x.3 

0.09 

28 

1322.4 

5  53  X1.89 

22  IX  23.8 

0.3 

x.3 

0.10 

14 

1622.8 

5  56  36.6X 

22  1248.1 

0.3 

x.3 

0.09 

29 

13  X8.4 

5  53   5.19 

22  II  22.2 

0.3 

x.3 

0.10 

X5 

16  18.^ 

55634-73 

22  12  46.1 

0.3 

x-3 

0.09 

30 

13  X4-4 

5  52  58.4X 

22  IX  20.7 

0.3 

x.3 

0.10 

i6 

16  14.9 

5  56  3a-70 

+22  12  44.0 

0.3 

x.3 

0.09 

Dec.  X 

I3xa3 

5  52  5X.59 

+22  XX  19.2 

0.3 

x.3 

O.IO 

17 

16  X0.9 

55630.54 

22  12  42.0 

0.3 

x.3 

0.09 

2 

X3  6.3 

55244.72 

22  IX  17.7 

0.3 

x.3 

0.10 

i8 

z6  6.9 

55628.24 

22  12  39.9 

0.3 

x.3 

0.09 

3 

13   2.2 

5  52  37.80 

22  I Z  16.2 

0.3 

x.3 

O.IO 

X9 

16   2.9 

5  56  25.79 

22  12  37.9 

0.3 

x.3 

0.09 

4 

12  58.2 

5  52  30.83 

22  II  14.7 

0.3 

x.3 

0.10 

20 

X5  59.0 

5  56  23.20 

22  12  35.9 

0.3 

x.3 

ao9 

5 

12  54.x 

5  52  23.82 

22  IX  13.2 

0.3 

x.3 

0.XO 

21 

X555.0 

55620.49 

+22  X2  33.9 

0.3 

x.3 

0.09 

6 

12  50.1 

5  52  X6.76 

+22  XX  XI.7 

0.3 

x.3 

O.XO 

22 

15  51.0 

5  56  X7.65 

22  12  3Z.8 

0.3 

x.3 

0.09 

7 

12  46.0 

552   9-66 

22  II  XO.3 

0.3 

x.3 

azo 

as 

15  47.0 

55614.68 

22  12  29.8 

0.3 

x.3 

0.09 

8 

12  42.0 

552   2.53 

22  XX    8.9 

0.3 

x.3 

0.Z0 

a4 

15430 

5  56  ix-5;^ 

22  X2  27.8 

0.3 

x.3 

0.09 

9 

X2  37.9 

5  5X  55-37 

22  IX    7.5 

0.3 

x.3 

O.ZO 

as 

X539.X 

556   8.33 

22  12  25.8 

0.3 

x.3 

0.09 

xo 

12  33-9 

55x48.18 

22  IX    6.1 

0.3 

x.3 

O.IO 

26 

X5  35-X 

556   4-96 

+22  12  23.8 

0.3 

x.3 

0.09 

zx 

1229.8 

5  5X  4«-95 

+22  XI    4.8 

0-3 

x.3 

0.10 

27 

X5  3X.I 

556   X.46 

22  12  21.8 

0.3 

x.3 

0.09 

X2 

12  25.8 

55x33.70 

22  II     3.5 

0.3 

x.3 

O.IO 

28 

15  27.1 

5  55  57.83 

22  Z2  19.8 

0.3 

x.3 

0.09 

X3 

12  2X.7 

5  51  26.43 

22  XX     2.2 

0.3 

x.3 

0.10 

29 

X5  a3-x 

55554.07 

22  12  Z7.8 

0.3 

x.3 

0.09 

X4 

12  X7.7 

5  5X  X9.X4 

22  XI    0.9 

0.3 

x.3 

0.10 

30 

X5X9-X 

5  55  50.X9 

22  X2  15.8 

0.3 

13 

0.09 

X5 

12  13.6 

5  5X  XI.83 

22  10  59.6 

0.3 

x.3 

0.10 

3X 

X5  X5.1 

55546-X9 

+22  12  13.9 

0.3 

x.3 

0.09 

x6 

12    9.6 

5  5X   4-5« 

+22  10  58.3 

0.3 

x.3 

0.10 

Nov.  X 

15x1.1 

55542.07 

22  12  X2.0 

0.3 

x.3 

0.09 

X7 

12    5.5 

55057.19 

22  10  57.x 

0.3 

x.3 

0.10 

2 

X5   7.1 

5  55  37.83 

22  12  XO.O 

0.3 

x.3 

0.09 

x8 

12    1.4 

55049.87 

221055.9 

0.3 

x.3 

0.10 

3 

X5    3.x 

5  55  33.47 

22X2    8.1 

0.3 

x.3 

0.09 

X9 

XX  57.4 

55042.54 

22  10  54.8 

0.3 

x.3 

0.10 

4 

X4  59.x 

5  55  29.00 

22X2    6.2 

0.3 

x.3 

0.09 

2d 

XX  53.3 

5  50  35.2X 

221053.7 

0.3 

x.3 

0.10 

5 

X455.X 

5  55  24.42 

+22X2    4.3 

0.3 

x.3 

0.09 

21 

II  49.3 

5  50  27.88 

+22  XO  52.6 

0.3 

x.3 

0.10 

6 

145X.X 

5  55  X9.73 

22X2    2.4 

0.3 

x.3 

0.09 

22 

XX  45.2 

5  50  20.55 

22  10  5X.5 

0.3 

x.3 

0.10 

7 

X447.0 

5  55  X4.92 

22  12    0.5 

0.3 

x.3 

0.09 

23 

II  41.2 

5  50  X3.23 

22  10  50.5 

0.3 

x.3'  O.IO 

8 

X4  43.0 

5  55  X0.00 

22  XX  58.6 

0.3 

x.3 

0.Z0 

a4 

IX  37.x 

550   5.92 

221049.5 

0.3 

1.3'  0.10 

9 

X4  39.0 

5  55   4.97 

22  XX  56.7 

0.3 

x.3 

0.Z0 

25 

II  33.x 

5  49  58.62 

22x048.5 

0.3 

i.3|  0.10 

XG 

X4  35.0 

55459.831+221154.8 

0.3 

x.3 

0.10 

26 

1x29.0 

5  49  5X.34 

+22  XO  47.6 

0.3 

x.3 

0.10 

XI 

Z4  31.0 

55454.59    221x52.9 

0.3 

x.3 

O.XO 

27 

XX  25.0 

5494408 

22  10  46.7 

0.3 

x.3 

0.10 

za 

Z4  27.0 

55449.26:  22  II  51.1 

0.3 

x.3 

0.10 

28 

IX  20.9 

54936.86 

22  10  45.8 

0.3 

x.3J  0.10 

X3 

14  22.9 

55443-83    22  II  49.3 

0.3 

x.3 

0.10 

29 

II  16.9 

5  49  29.66 

22  10  45.0 

0.3 

1.3,  0.10 

M 

14  18.9 

55438-30'  22x147.5 

0.3 

x.3 

0.10 

30 

IX  12.8 

54922.49 

22  10  44.2 

0.3 

1.3  0.10 

X5 

14  X4.9 

5  54  32.68+22  ix  45.7 

0.3 

1.3 

O.ZO 

3X 

IX   8.8 

5  49  X5.35 

+22  10  43.4 

0.3 

x.3;  0.10 

■' 

X4xa9 

55426.96+221143.9 

1 

r' 

x.3 

0.10 

32 

IX   4.7 

549   8.24+221042.7 

0.3 

1.3I  0.10 
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ECLIPSES  IN  1900. 
In  the  year  1900  there  will  be  three  eclipses,  two  of  the  sun  and  one  of  the  moon. 
I. — A  Total  Eclipse  of  the  Sun,  1900,  May  28,  visible  at  Washington  as  a  partial  eclipse. 

ELEMENTS  OF  THE  ECLIPSE. 

d    h     m    8 

Greenwich  mean  time  of  6  in  right  ascension.  May  28  2  57  2.7 

h      m       8 

Sun  and  moon's  R.  A.         4  19  47-38 

Sun's  declination  21*  27  16.0 

Moon's  declination  21  50  17.4 

Sun's  equa.  hor.  parallax  8.7 

Moon's  equa.  hor.  parallax    58  27.4 


8                                   fl 

Hourly  motions  10.16  and  149.08 

N. 

Hourly  motion 

0'  24.2  N. 

N. 

Hourly  motion 

2  41.0  N. 

Sun 

's  true  semidiameter 

15  46.6 

Moon's  true  semidiameter 

15  550 

ES 

OF  THE  ECLIPSE. 

^ 

Longitude  from 
Greenwich. 

LaUtudtt. 

28 

0   12.5 

97  49.5    W. 

9  59.2  N. 

28 

I    14.5 

1x6  38.4   W. 

17  50-3  N. 

28 

2   57.0 

45     0.4  W. 

44  56.8  N. 

28 

4  33.5 

31  37.1    E. 

25  20.6  N. 

28 

5  35.6 

12  29.4  E . 

17  32.8  N. 

Eclipse  begins  May 

Central  eclipse  begins 
Central  eclipse  at  noon 
Central  eclipse  ends 
Eclipse  ends 

II. — A  Partial  Eclipse  of  the  Moon,  1900,  June  12,  visible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

d       h      m       8 

Greenwich  mean  time  of  <p  in  right  ascension,  June  12  15  31  30.0 

h      m        8 

Sun's  right  ascension  5  23  37.06  Hourly  motion 

Moon's  right  ascension     17  23  37.06  Hourly  motion 

Sun's  declination               23'  11  i^.i   N.                   Hourly  motion 

Moon's  declination            22  12  57.2  S.                    Hourly  motion 

Sun's  equa.  hor.  parallax  8.7  Sun's  true  semidiameter 

Moon's  equa.  hor.  parallax     57  29.7  Moon's  true  semidiameter 

CIRCUMSTANCES  OF  THE  ECLIPSE. 
d      h      m 


10.36 

14504 

0    g.o 

N. 

0  55-3 

N 

15  44-8 

15  39.* 

Moon  enters  penumbra 
Moon  enters  shadow 
Middle  of  the  eclipse 
Moon  leaves  shadow 

June 

12  13  15.0 
12  15  24.4 
12  15  28.1 
12  15  31.7 

Greenwich  Mean  Time. 

Moon  leaves  penumbra 

12  17  41.2 

Contacts  of  Shadow                  Angles    of    position 
with  moon's  limb.                       from  north  point. 

The  moon  being  in  the  sanith 
in         longitude 
from  Greenwich 

and  in  latitude. 

First 

176 

E. 

51    16.2     W. 

e 

22    I3.I       S. 

Last 

180 

E. 

52     3-3 

W. 

22    13.0      S. 

Magnitude  of  the  eclipse  o.ooi  (moon's  diameter  =  i.o). 
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III. — An  Annular  Eclipse  of  the  Sun^  1900,  November  21,  invisible  at  Washington. 

ELEMENTS  OF  THE  ECLIPSE. 

d       h      m       s 

Greenwich  mean  time  of  <$  in  right  ascension,  November  21   19  22  49.0 

h      m       s  ,8  8 

Sun  and  moon's  R.  A.       15  49  26.34  Hourly  motions   10.52  and  130.97 

Sun's  declination               20     3  59.8  S.                   Hourly  motion  o  325    S. 

Moon's  declination           20  16  25.8  S.                   Hourly  motion  3  49.8   S. 

Sun's  equa.  hor.  parallax                8.9                 Sun's  true  semidiameter  16  11.9 

Moon's  equa.  hor.  parallax     55  lo.i                 Moon's  true  semidiameter  15  1.2 

CIRCUMSTANCES  OF  THE  ECLIPSE. 

^^^t^r  .     Latitude, 

d       h       m  ,        ,  01 

Eclipse  begins  November     21  16     9.6  2j     4.9  £.  i  28.2  S. 

Central  eclipse  begins  21  17  26.6  2  41. i  E.  5  59.7  S. 

Central  eclipse  at  noon  21  19  22.8  65  49.9  E.  33  19.  i  S. 

Central  eclipse  ends  21  21  12.9  135  19.4  E.  18  26.8  S. 

Eclipse  ends  21  22  19.8  116  48.0  E.  13  58.8  S. 

The  regions  within  which  the  eclipses  of  the  sun  are  visible  are  laid  down  on  the 
accompanying  charts;  from  which,  by  means  of  the  dotted  lines,  the  Greenwich  times 
of  beginning  and  ending  may  be  found  within  a  few  minutes. 
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BESSELIAN  ELEMENTS  OF  THE  TOTAL  ECLIPSE 

OF  THE  SUN,  1900.  MAY  28. 

Co-ordinates  of 

Radius  ot  Penumbra 

Centre    of    Shadow    on 

Direction  ot  Axis  of  Shadow. 

and  Sliadow  on 

Greenwich 
Mean 
Time. 

Fundamental  Plane. 

Fundamental  Plane. 

X 

y 

Log  sin  1/ 

Log  cos  d 

/* 

/ 

—  0.00282 

h       m 
O      O 

— 1.63125 

+0.27752 

+9.56280 

+9.96888 

0       » 

0  44.6 

+0.54308 

lO 

1-53913 

0.28423 

9.56282 

9.96887 

3  14-6 

0.543" 

0.00279 

20 

I.44701 

0,29092 

9-56284 

9.96887 

5  44-6 

0.54314 

0.00276 

30 

1.35489 

0.29761 

9.56287 

9.96887 

8  14.6 

0.54316 

0.00273 

40 

1.26276 

0.30429 

956289 

9.96886 

10  44.6 

0.54319 

0.00270 

50 

1. 17063 

0.31095 

956291 

9.96886 

13  H-7 

0.54322 

0.00268 

I       0 

—  1.07849 

+0.31761 

+9.56293 

+  9.96886 

15  44-7 

+0.54325 

—  0.00265 

10 

0.98636 

0.32426 

9.56295 

9.96885 

18  14.7 

0.54328 

0.00263 

20 

0.89422 

0.33090 

9.56297 

9.96885 

20  44.7 

0.54330 

0.00260 

30 

0.80208 

0.33753 

9.562^9 

9.96885 

23  14-7 

0.54332 

0,00258 

40 

0.70994 

0.34415 

9.56302 

9.96884 

25  44-7 

0-54334 

0.00255 

50 

0.61780 

0.35076 

9.56304 

9.96884 

28  14.7 

0-54337 

0.00253 

2      0 

-0.52565 

+0.35737 

+9.56306 

+9.96884 

30  44-7 

+0-54339 

—  0.00250 

10 

0.43351 

0.36396 

9.56308 

9.96883 

33  H-7 

0.54341 

0.00248 

20 

0.34136 

0.37054 

9.56310 

9.96883 

35  44-7 

0.54344 

0.00246 

30 

0.24922 

0.37712 

9.563" 

9.96883 

38  14-7 

0.54346 

0.00243 

40 

0.15707 

0.38368 

9.56314 

9.96882 

40  44.7 

0.54348 

0.00241 

50 

—  0.06492 

0.39024 

9.56317 

9.96882 

43  14-7 

0.54350 

0.00239 

3     0 

+0.02722 

+0.39678 

+9.56319 

+9.96882 

45  44-7 

+0.54352 

—  0.00237 

10 

0.1 1937 

0.40332 

9.56331 

9.96881 

48  14.7 

0.54354 

0.00236 

20 

0.21 151 

0.40985 

956323 

9.96881 

50  44-7 

0.54356 

0.00234 

30 

0.30366 

0.41637 

956325 

9.96881 

53  14-7 

0.54357 

0.00232 

40 

0.39580 

0.42287 

956327 

9.96880 

55  44-7 

0.54359 

0.00231 

50 

0.48794 

0.42937 

9.56329 

9.96880 

58  14.7 

0.54361 

0.00229 

4    0 

+  0.58008 

+0.43586 

+9-56331 

+9,96880 

60  44.7 

+0.54362 

0.00228 

10 

0.67222 

0.44234 

9-56334 

9.96879 

63  14-7 

0.54364 

0.00226 

20 

0.76436 

0.44881 

9.56336 

9.96879 

65  44-7 

0.54365 

0.00225 

30 

0.85650 

0.45527 

956338 

9.96879 

68  14.7 

0.54366 

0.00224 

40 

0.94863 

0.46172 

956340 

9.96878 

70  44.7 

0.54367 

0.00222 

50 

1.04076 

0.46817 

956342 

9.96878 

73  14-7 

0.54368 

0.00221 

5     0 

+  1. 13288 

+0,47460 

+9.56344 

+9.96878 

75  44-7 

+0.54369 

—  0.00220 

10 

1. 22501 

0,48102 

956346 

9.96877 

78  14.7 

0.54370 

0.00219 

20 

I.31713 

0.48743       9.56348 

9.96877 

80  44.7 

0.54371 

0.00218 

30 

1.40925 

0.49384       9.56351 

9.96877 

83  14.7 

0.54372 

0.00217 

40 

f  I.50136 

+0.50023    +9.56353 

+  9.96876 

85  44.7 

+0.54373 

—  0.00216 

Greenwich 

Log  A  jr 

Log  t.y 

Log  A  a 

Log  Tangmti 
Con 

1  of  Angles  of 

Mean 
Time. 

for 
z  Minute. 

for 
I  Hinme. 

tor 
lUinnt.. 

PenuBbra. 

Shadow. 

h       m 
0      0 

+  7.9643 

+6.8266 

+  I.1761 

+7.66391 

+7.66174 

I       0 

7.9644 

6.8230 

I.1761 

7.66390 

7.66174 

2      0 

7.9645 

6.8194 

1. 1 761 

7.66390 

7.66174 

3     0 

7.9645 

6.8-57 

I.1761 

7.66390 

7.66173 

4     0 

7.9644 

6.81 19 

I.I761 

7.66390 

7.66173 

5     0 

+7.9644 

+6.8081 

+1.1761 

+7.66389 

+7.66173 

28 
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PATH  OF  TI^E  SHADOW  DURING  THE  TOTAL  ECLIPSE 

OF  THE  SUN,  1900,  MAY  28. 

Greenwich 
Mean 
Time. 

Northern  Limit 

of 
Shadow  Path. 

Central  Une. 

Southern  Limit 

of 
Shadow  Path. 

Duration 

of 
Totality 

on 

Central 

Line. 

Latitude. 

Longitude  from 
Greenwich. 

Latitude. 

Longitude  from 
Greenwich. 

Latitude. 

Longitude  from 
Greenwich. 

Limits. 

0 
+17    59.3 

e 

116  44.3  w. 

0        ' 
+17   503 

0        • 

X16  38.4  w. 

0        t 
+17    40.2 

e          > 

116  30.7  w. 

m       8 

jhj^m 

18    31.4 

114  32.8 

X9     0.6 

112   57.6 

19   29.8 

Ill   10.4 

0     35.0 

20 

24    54.2 

zoi   14.8 

24  50.4 

xoo  44.3 

24   46.6 

100  13.8 

0    54.4 

25 

27    44.2 

95  28.7 

27   36.8 

95     x,7 

27    29.4 

94   34-7 

X       4-4 

30 

+29    56.3 

91     5-1 

+29  46.5 

90  39-7 

+29    36.7 

90   14.3 

X      12.6 

35 

31    47.7 

87    22.8 

3x   36.0 

•     86  58.2 

31    24.3 

86   33.6 

x    X9*6 

40 

33  250 

84     5.2 

33   ".8 

83  4X.4 

32    58.6 

83   X7.6 

X    26.0 

45 

34  51-9 

81     4.x 

34  37-3 

80  41.  X 

34  22.7 

80   z8.x 

X    3X.7 

50 

36   10.3 

78   14.6 

35  54-4 

77  52.4 

35  38.5 

77   30.2 

X    37-0 

55 

37   21-7 

75   33-5 

37     4-6 

75   X2.X 

36  47-5 

74   50.7 

I    4X.9 

2      0 

+38  26.8 

72  57.8 

+38     8.7 

72  37-3 

+37  50.6 

72   16.8 

X    46.3 

5 

39  26.5 

70  26.6 

39     7-4 

70     7.0 

38  48.3 

<59  47-4 

X    50.3 

10 

40  21.Z 

67  58.3 

40     x.x 

67  39-9 

39  4XX 

67   21.5 

X    54.0 

15 

41    X0.9 

65   319 

40  50.x 

65  14.7 

40  29.3 

64  57-5 

X    57-3 

ao 

41   56.2 

63     7.0 

41   34-6 

62  5X.I 

4X   X3.0 

62  35-2 

2       O.X 

25 

42   37-0 

60  42.6 

42   14.8 

60  28.0 

4X  52.6 

60   13.4 

2       2.6 

30 

+43   13.7 

58   18.4 

+42  5i-«' 

58     5.2 

+42  28.3 

57   52.0 

2       4.6 

35 

43  46-1 

55  53.7 

43  23.0 

55  42.2 

42  59.9 

55   30.7 

2       6.3 

40 

44   M-5 

53  28.0 

43   51.0 

53   X8.3 

43  27.5 

53     8.6 

2      7-5 

45 

44  39«x 

51     X.3 

44  X5-2 

50  53.4 

43   51-3 

50  45-5 

2       8.6 

50 

44   59-6 

48  33.6 

44  35.4 

48  27.5 

44   XX.2 

48  2X.4 

2       8.7 

55 

45   15.8 

46     4.9 

44  51.4 

46     0.7 

44  27.0 

45   56.5 

2      8.8 

3      0 

+45  27.8 

43  34-7 

+45     3.3 

43  32.4 

+44   38.8 

43   30- X 

2      8.3 

5 

45   35.6 

41     2.6 

45   ix.i 

41     3.2 

44  46.6 

41     1.8 

2      7.5 

10 

45   39.1 

38  28.3 

45   X4.7 

38  30.x 

44  50-3 

38   3X.9 

2      6.4 

X5 

45   38.2 

35  52.1 

45   X4.0 

35  55.9 

44  49.8 

35  59-7 

2      4.6 

30 

45   32.5 

33   13.7 

45     8.7 

33   X9.5 

44  44-9 

33  25.3 

2       2.5 

25 

45  22.1 

30  33.x 

44  58.8 

30  40.9 

44  35.5 

30  48.7 

2       O.X 

30 

+45     7-0 

27  49.2 

+44  44.2 

27  59.0 

+44  21.4 

28     8.8 

X    57-2 

35 

44  46.8 

25     2.5 

44  24.7 

25   I4-X 

44     2.6 

25  25.7 

x^  53.9 

40 

44   21.1 

22    X2.X 

43  59-8 

22  25.5 

43  38.5 

22  38.9 

X    50.2 

45 

43  49.6 

19    17.6 

43  29.2 

X9  32.7 

43     8.8 

19  47.8 

X    46.  X 

50 

43   12.1 

16    X7.9 

42  52.7 

x6  34.6 

42  33-3 

x6  5X.3 

I  4X.7 

55 

42   27.9 

13    X2.0 

42     9.6 

13  30.1 

41   51.3 

13  48.2 

X    36.9 

4      0 

+41   35-8 

9  58.0 

+41   z8.8 

xo  17.5 

+41     Z.8 

to  37.0 

X    3X.5 

5 

40  34.8 

6  33-2 

40  X9.3 

6  54.x 

40     3.8 

7   X5-0 

X    25.7 

10 

39  23.4 

2  54-5  W. 

39     9-5 

3   X6.5W. 

38  55.6 

3  38.5  W. 

X    X9.4 

15 

37   59- 1 

X     4-9  E. 

37  47- X 

0  4X.7  E. 

37  35-1 

0  18.5  E. 

X     X2.5 

20 

36   17.0 

5   35.5 

36     7.2 

5   xx.o 

35  57.4 

4  46.5 

X      4-9 

25 

34     6-9 

IX     0.4 

34     o-x 

10  33.8 

33  53.3 

xo     7.2 

0   56.0 

30 

30   58.9 

18  3X.8 

30  57-2 

17  59.9 

30  55-5 

17  28.0 

0   44-5 

Limits. 

+25   27.3 

3X  4X.2E. 

+25  20.6 

3X   37.1  E. 

+25    X2.2 

3X   30.0  E. 

TOTAL  ECLIPS 
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BESSELIAN  ELEMENTS  OF  THE  ANNULAR  ECLIPSE 

OF  THE  SUN,  1900,  NOVEMBER  21. 

Co-ordinates  of 

1 

Radius  of  Penumbra 

Centre    of    Shadow    on 

Direction  of  Axis  of  Shadow.                  I 

and  Shadow  on 

Greenwich 
Mean 
Time. 

Fundamental  Plane. 

Fundamental  Plane. 

X 

y 

Log  sin  </ 

Log  cos  1/ 

P 

/ 

/' 

b        m 

i6  20 

—  1.56402 

—0.04288 

-9.53486 

+9.97288 

0           » 
248     28.2 

+0.56762 

+0.02160 

30 

I.47851 

0.05296 

9-53489 

9.97287 

250     58.2 

0.56761 

0.02160 

40 

1.39298 

0.06303 

953492 

9.97287 

253     28.2 

0.56761 

0.02159 

50 

1-30745 

0.07309 

9-53495 

9.97287 

255     58.2 

0.56760 

0.02158 

17      0 

—  1.22192 

—0.08315 

—9-53498 

+9.97286 

258     28.2 

+0.56759 

+0.02158 

10 

1.13638 

0.09320 

9-53501 

9.97286 

260     58.2 

0.56759 

0.02157 

20 

1.05084 

0.10325 

9-53504 

9.97285 

263     28.1 

0.56758 

0.02156 

30 

0.96530 

0.11328 

9-53508 

9-97285 

265     58.1 

0.56757 

0.02156 

40 

0.87975 

0.1 233 1 

9-535" 

9.97285 

268     28.1 

0.56756 

0.02155 

50 

0.79420 

0.13333 

9-535H 

9-97284 

270     58.1 

0.56755 

0.02154 

18      0 

—0.70864 

—0.14335 

-9-53517 

+9.97284 

273     28.1 

+0.56754 

+0.02153 

10 

0.62308 

0.15335 

9-53520 

9.97283 

275     58.1 

0.56753 

0.02152 

20 

0.53752 

0.16335 

9-53523 

9-97283 

278     28.1 

0.56752 

0.02150 

30 

0.45195 

0.17334 

9-53526 

9.97283 

280     58.0 

0.56751 

0.02149 

40 

0.36639 

0.18333 

9-53529 

9.97282 

283     28.0 

0.56750 

0.02148 

50 

0.28082 

0.19330 

9-53532 

9.97282 

285     58.0 

0.56749 

0.02147 

19      0 

-0.19525 

—0.20327 

-9-53535 

+9.97281 

288     28.0 

+0.56747 

+0.02146 

10 

0.10967 

0.21324 

9-53538 

9.97281 

290     58.0 

0.56746 

0.02144 

20 

—  0.02410 

0.22319 

9-53541 

9.97281 

293     28.0 

0.56744 

0.02143 

30 

+0.06148 

0.23313 

9-53545 

9.97280 

295     58.0 

0.56743 

0.02 1 41 

40 

0.14706 

0.24307 

9-53548 

9.97280 

298     27.9 

0.56741 

0.02140 

50 

0.23264 

0.25300 

9-53551 

9.97279 

300  57-9 

0.56740 

0.02138 

20      0 

+0.31822 

—0.26292 

-9-53554 

+9.97279 

303  27.9 

+0.56738 

+0.02136 

.    10 

0.40380 

0.27284 

9-53557 

9.97279 

305  57.8 

0.56736 

0.02134 

20 

0.48938 

0.28275 

953560 

9.97278 

308  27.8 

0.56734 

0.02133 

30 

0.57496 

0.29264 

9-53563 

9.97278 

310  57.8 

0.56732 

0.021 31 

40 

0.66054 

0.30253 

9-53566 

9.97277 

313  27.8 

0.56730 

0.02129 

50 

0.74612 

0.31242 

9-53569 

9.97277 

315  57.8 

0.56728 

0.02127 

21       0 

+0.83170 

—0.32229 

-953572 

+9.97276 

318  27.8 

+0.56726 

+0.02125 

10 

0.91729 

0.33216 

9-53575 

9-97276 

320  57.8 

0.56724 

0.02123 

20 

1.00287 

0.34202 

9-53578 

9.97276 

323  27.8 

0.56722 

0.0212 1 

30 

1.08845 

0.35187 

9-53582 

9-97275 

325  57-8 

0.56720 

0.021 19 

40 

I.I7403 

0.36172 

9-53585 

997275 

328  27.8 

0.56718 

0.021 16 

50 

I.25961 

0.37155 

9-53588 

9.97274 

330  57.8 

0.56715 

0.021 14 

22      0 

+  1-34519 

—0.38138 

-9-53591 

+9.97274 

333  27.7 

+0.56713 

+0.021 12 

10 

1.43077 

0.39120 

9-53594 

9-97274 

335  57.7 

0.56710 

0.02109 

20 

+  I.51635 

— 0.40101 

-9-53597 

+9.97273 

338  27.7 

+0.56708 

+0.02106 
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Time. 
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Con 

es 
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Shadow. 

h       m 
16      0 

+7.9320 

-7- 

0043 

+  I.I761 

+7.67545 

+7.67328 

17      0 

7.9322 

7- 

0024 

I.1761 

7.67545 

7-67329 

18      0 

7.9323 

7- 

0005. 

I.1761 

7.67546 

7-67329 

19      0 

7-9324 

6. 

9985 

I.I761 

7.67546 

7-67329 

20      0 

7.9324 

6. 

9964 

I.1761 

7-67546 

7.67330 

21      0 

7,9324 

6. 

9944 

I.I761 

7.67546 

7.67330 

22      0 

+  7.9323 

-6. 
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+  I.I761 

+7-67547 
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PATH  OF  THE  ANNULUS  DURING  THE  ANNULAR  ECLIPSE               | 

OF  THE 

.  SUN,  1900,  NOVEMBER  21. 

Greenwich 
Mean 

Time. 

Northern  Limit 

of 
Annnlns  Path. 

Central  Line. 

Southern  Limit 

of 
Annnlus  PAth. 

Duration 

of 
Annulua 

on 

Central 

Line. 

Latitude. 

Longitude  from 
Greenwich. 

Latitude. 

Longitude  from 
Greenwich. 

Latitude. 

Longitude  from 
Greenwich. 

Limits. 

0          r 
-    4     47.0 

e          » 

3  21.3  E. 

0       * 
-  5  59.7 

e          # 

2  4Z.Z  E. 

e          » 

-  7     8.8 

e          » 

X  59-7  E. 

m      8 

17^30" 

10     28.3 

Z7     0.6 

zo  50.7 

Z4  41.6 

zi    Z3.Z 

Z2    22.6 

5       1.4 

35 

13     ".9 

22  39.  z 

X3  47-9 

2Z       Z.5 

Z4  23.9 

Z9  23.9 

5    12.3 

40 

15     16.3 

26  43.Z 

15  57-2 

25    2Z.7 

z6  38.Z 

24    0.3 

5     2Z.2 

45 

17     0.9 

30     Z.6 

17  44-4 

28  49-3 

z8  27.9 

27  37-0 

5    28.9 

50 

z8  32.4 

32  52.1 

19  17.7 

3z   46.Z 

20     3.0 

30  40.  z 

5    36-0 

55 

19  54-3 

35  24.0 

20  40.9 

34  22.9 

2Z    27.5 

33  2Z.8 

5    42.5 

z8     0 

-2Z     8.7 

37  42.0 

-«i   56.3 

36  45.0 

-22  43-9 

35  48.0 

5    48.7 

5 

22   Z7.0 

39  49.7 

23     5-6 

38  56.Z 

23   54-2 

38     2.5 

5    54-6 

10 

23  20.4 

41  49.8 

24     9.8 

40  59.2 

24   59-2 

40     8.6 

6      O.Z 

15 

24   19.  X 

43  44-1 

25     9.3 

42   56.3 

25   59.5 

42     8.5 

6      5.3 

20 

25   13-8 

45   33.6 

26     4.7 

44  48.4 

26  55.6 

44     3-2 

6    Z0.3 

25 

26     4.7 

47   18.9 

26  56.3 

46  36.3 

27  47.9 

45   53-7 

6    15.0 

30 

-26  52.2 

49     i-i 

-27  44-4 

48    2Z.O 

-28   36.6 

47  40.9 

6    Z9.5 

35 

27  36.4 

50  4Z.Z 

28   29.3 

50     3-4 

29   22.2 

49  25.7 

6    23.6 

40 

28   17.7 

52   Z9.5 

29    IZ.2 

51  44-1 

3-^     4-7 

51     8.7 

6    27.3 

45 

28  56.1 

53  56.7 

29   50-3 

53  23.7 

30  44.5 

52   50.7 

6    30.7 

50 

29   31-9 

55  33-1 

30  26.7 

55     2.4 

31   2Z.5 

54   31-7 

6    33.7 

55 

30     4.9 

57     8.9 

31     0.3 

56  40.6 

31   55-7 

56   12.3 

6    36.4 

19     0 

-30  35-3 

58  44-3 

-31    31-2 

58   Z8.5 

-32  27.  z 

57  52.7 

6    38.7 

5 

31     2.9 

60   19.7 

31   59-4 

59  56.4 

32  55-9 

59  33- 1 

6    40.6 

zo 

31   28.0 

6z   55.2 

32  25.  z 

6z   34.6 

33  22.2 

6z   Z4.0 

6    42.2 

15 

31   50.7 

63    3Z.2 

32  48.3 

63   134 

33  45-9 

62  55.6 

6    43.2 

20 

32   Z0.8 

65     8.0 

33     8.8 

64  53.0 

34     6.8 

64  38.0 

6    43-7 

25 

32  28.  z 

66  46.  z 

33  26.5 

66  33.8 

34  249 

66  2Z.5 

6    43.6 

30 

-32  42.8 

68  25.6 

-33  41-6 

68   z6.z 

-34  40-4 

68     6.6 

6    42.9 

35 

32  54-8 

70     6.4 

33   54-1 

69  59.8 

34   53-4 

69  53-2 

6    4Z.9 

40 

33     4-2 

7Z   48.7 

34     3-8 

71   45-0 

35     3-4 

71   41-3 

6    4Q.6 

45 

33   IO-9 

73  32.7 

34   10.7 

.  73   32.Z 

35   IO-5 

73  31-5 

6    38.8 

50 

33   14-7 

75   18.9 

34   M-6 

75  2Z.6 

35   14-5 

75  24.3 

6    36.5 

55 

33   15-4 

77     7-6 

34   X5.4 

77   13.7 

35   15-4 

77   19-8 

6    33.7 

20      0 

-33   130 

78  59.x 

-34   13.0 

79     8.6 

-35   13-0 

79  z8.z 

6    30.4 

5 

33     7-3 

80  53.6 

34     7-3 

8z     6.6 

35     7-3 

8z   Z9.6 

6    26.7 

10 

32  58.Z 

82  51.6 

33   58.Z 

83     8.3 

34  58.  z 

83  25.0 

6    22.7 

15 

32  45.3 

84   53-6 

33   45.1 

85   14.  z 

34  44-9 

85   34-6 

6    z8.2 

20 

32  28.5 

87     0-3 

33  28.0 

87  24.7 

34  27.5 

87  49- X 

6    Z3.Z 

25 

32     7-4 

89    Z2.5 

33     6.5 

89  40.9 

34     5-6 

90     9.3 

6      7.7 

30 

-3Z  4Z.6 

9z   31-0 

-32  40-2 

92     3.8 

-33  38.8 

92  36.6 

6      2.2 

35 

31   10.4 

93  57-1 

32     8.4 

94   34-7 

33     6.4 

95   12.3 

5    56-2 

40 

30  33.3 

96  32.7 

31   30.5 

97   15-4 

32  27.7 

97  58.  z 

5    49.5 

45 

29  49-1 

99    20.0 

30  45-3 

zoo     8.5 

31  41-5 

zoo  57.0 

5    42.6 

50 

28  56.3 

Z02    22.6 

29  5I-I 

Z03   z8.o 

30  45-9 

Z04   Z3.4 

5    35.2 

55 

27   52.7 

ZO5    46.4 

28  45.4 

Z06  50.3 

29  38.  z 

107  54.2 

5    27.4 

21      0 

-26  34.4 

ZO9    4Z.3 

-27  23.9 

zzo  56.9 

-28   Z3.4 

ZZ2    Z2.5 

5    z8.8 

5 

24  53-2 

ZZ4  26.9 

25   36.8 

zz6     Z.8 

26  20.4 

ZZ7  36.7 

5     9.1 

zo 

22  27.7 

Z20    58.0 

22  53.7 

123  25.7 

23   19-7 

125  53.4 

4    56.6 

Limits. 

-Z7  Z7.3 

Z34  36.6  E. 

-z8  26.8 

135   19.4  E. 

-19  35-8 

Z36     2.Z  E. 

^, 


ANNULAR  ECLIPSE  oi 


THc  moMm  ptnm  tm.  mopa-utmo 


Note-  7>%^  hours  of"  deffinrufi^  €vn£L  enxt 


)Eor  NOVEMBER  Zisj  1900. 


^fuiina  are  expressed,  in   GreenMch  Me€tiL  Time. 
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WASHINGTON  MEAN  TIME. 


PHASES  OF  THE  MOON. 


New  Moon. 


First  Quarter. 


Full  Moon. 


Last  Quarter. 


d     h     m 


January  30 

February  28 

March  30 

April  28 

May  27 

June  26 

July  25 

August  24 
September  23 
October  22 
November  2t 
December  21 


14.3 
16.9 
22.2 
15.0 

19.1 

34.6 

10  44.3 

2  48.8 

20  19.0 

14     8,9 

6  53.0 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

October 

November 

December 


d 
7 
5 
7 
6 

5 
4 

4 
2 

I 

I 

30 

29 

28 


h      m 
12   31.6 
23    14.8 

12  26.1 

3  46.4 

20   30.7 

13  50.5 

7  5.3 
23  37.3 

14  47.5 

4  a.4 

15  9.2 
o  26.8 

8  39.7 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


d 

15 
13 

H 


h      m 

I   59.3 

20  42.0 

15     3-5 

7  53-8 


13  22  28.3 

12  10  30.2 
II  20  13.6' 

4  21.6 
"  57.9 

20      9.9 

5  51.5 
17  30.0 


10 

8 

7 
6 

5 


Jantiary 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 


d  h     m 

23  6  44.6 

21  23    35.9 

23  12   28.2 

21  21    25.x 

21  3   22.6 

19  7  49.1 

18  12    23.x 

16  18    38.0 

15  3  48.9 

14  16  42.6 

13  9  29.2 

13  5  33.9 


APOGEE,  PERIGEE.  AND  GREATEST  LIBRATIQN. 


Perigee. 


January 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

December 


d      b 

2  23.8 

3X     7.1 

19.0 

6.2 

11.9 

0.9 

9.0 

14  20-5 

IX  18.0 

9  1.3 

7  12.6 

4  23.2 

3  2.7 
29  2S.8 


28 
29 
26 
24 

x8 


Apogee. 


January 

February 

March 

April 

May 

June 

July 

July 

August 

September 

October 

November 

December 


d  h 

18  23.8 

15  7.9 

14  8.1 

10  X7.0 

8  9.2 

5  3.7 

2  22.3 


30 
27 
23 

20 

17 
14 


15.6 

5.4 
xx.o 

13.5 
1.5 

20.3 


Greatest  Libration. 


January  10 
February  6 
March  6 


April 
May 
May 
June 

July 
August 
September  1 5 
October  13 
November  10 
December   8 


h     m 
I  48  W. 

15  38  w. 
20  15  w. 

3     I  W, 

6  18  W. 

o  48  W. 

3  41  W, 
II  36W, 

10  28  W. 
6  49  W, 

11  43  W. 
18  3W, 
20  21  W. 


d  h 
January  25  x I 
February  22  18 
March 
April 
May 
June 
July 


22  21 
19  It 
15  23 
II  13 
8  23 


August  5   22 

September  3  2 
October  i  8 
October  29  10 
November  25  15 
December  21  18 


m 

3E, 

8E. 
37  E. 
45  E. 

6E. 
18  E. 
45  E. 

lE. 
27  E. 
36  E. 

8E. 
30  E. 

6E 


FORMULiE  FOR  THE  LIBRATION  OF  THE  MOON. 
Put  7,  the  inclination  of  the  moon's  equator  to  the  ecliptic  (  =1°  28'.8  ), 

Q,  the  mean  longitude  of  the  moon's  ascending  node,  or  the  mean  longitude  of  the  descend- 
ing node  of  the  moon's  equator, 
C,  the  angle  at  the  centre  of  the  moon's  disk  made  by  a  lunar  meridian  with  the  circle  of 
declination,  counted  from  north  to  east  on  the  apparent  disk, 
\  P,  0'\  <''  the  apparent  longitude,  latitude,  right  ascension,  and  declination  of  the  moon,  corrected 
for  parallax. 
X',  the  aelenocentric  longitude  of  the  earth,  counted  on  the  moon's  .equator  from  its  descend- 
ing node,  Q, 
*iA.Q'.  ([1  the  quantities  defined  on  page  284,  where  their  values  for  the  year  are  given. 

The  moon's  libration  in  longitude  and  latitude  may  then  be  £ound>  for  any  time,  by  means  of  the 
following  formulae,  in  connection  with  the  tables  given  on  pages  284  and  285:— 
A  ^  =  —  o'.57  sin  2  ( ft  —  A ) 
o  s=  sin  7  cos  (  ft  —  A ) 
tan  ^  »  tan  7  sin  (ft  —  X; 

The  libration  in  latitude 
The  iibiration  in  longitude 

sin  C  \ 


See  table,  page  8<S^. 


sin  i  <^<^'  +  ^ 
cos  o 


Q) 


-  sin  ,-  «>«  (*'  -  Q') 


cos  b 


438 


STARS  OCCULTED  BY  THE  MOON. 


MEAN  PLACES  FOR  1900.0.     (January 

o*.o+o*.i02,  Washington. 

) 

Name  of  SUr. 

Mami. 
tade. 

Right  Ascension. 

Amraal 
Proper  Motion. 

Annaal 
Proper  Motion 

36  Piscium 

6.3 

h     m        s 
0    II    25.707 

s 
-0.0025 

+  7  41     5.78 

-0.009 

d  Piscium 

5-3 

0    15    27.082 

-0.0001 

7  38     540 

+0.01 1 

45  Piscium 

6.9 

0   20   32.530 

+0.0015 

7     8  17.98 

-0.053 

75  Piscium 

6.0 

I       I    17.953 

+0.0014 

12  25  12.13 

+0.031 

1 01  Piscium 

6.3 

I    30    25.516 

-0.0005 

14     9    0.78 

-0.015 

104  Piscium 

7-5 

I  33  53  951 

+0.0066 

+13  46  40.94 

-0.036 

27  Arietis  . 

6.3 

2  25  21.534 

+0.0026 

17  15  41-54 

-0.096 

B.A.C.782   . 

7.0 

2  28    0.897 

+0.0050 

18  26  20.80 

+0.008 

At  Arietis  . 

6.0 

2  36  43-585 

+0.00x8 

19  35     7-10 

-0.055 

36  Arietis  . 

6.5 

2  38  44.231 

+0.0037 

17  20  26.94 

-0.038 

40  Arietis  . 

6-3 

2  42  55.661 

+0.0025 

+17  52     2.18 

-0.037 

It  Arietis  . 

5-7 

2  43  42.626 

0.0000 

17     2  54.92 

-0.008 

p^  Arietis  . 

7.0 

2  49  18.842 

+0.0021 

17  20  40.79 

-0.030 

/o*  Arietis  . 

6.0 

2  50  11.240 

.  -0.0015 

17  ss  35.75 

-0.0x5 

^Arietis  . 

6.0 

2  50  47.372 

+0.0190 

17  37  28.87 

-0.195 

47  Arietis  . 

6.0 

2  52  21.681 

+0.0152 

+20  16    4.00 

-0.029 

50  Arietis  . 

6.8 

2  55  55.986 

-0.0020 

17  36  28.59 

-0.021 

53  Arietis  . 

6.3 

3     I  47.758 

-0.0030 

17  29  39.15 

+0.006 

54  Arietis  . 

6.3 

3     2  40.799 

+0.0002 

18  24  41.13 

-0.016 

b  Arietis  . 

4.0 

3     5  54-538 

+0.0099 

19  26  55.20 

-0.003 

ri  Arietis  . 

50 

3  15  27.174 

+0.0028 

+20  47  11.55 

-0.044 

Ta  Arietis  . 

5-3 

3  16  59.851 

-0.0036 

20  23     3.87 

-0.0x7 

65  Arietis  . 

6.0 

3  18  40.076 

-0.0002 

20  20  59.54 

-0.006 

B.  A.  C.  1055 

6.8 

3  18  45.746 

+0.0048 

21  41   16.49 

•  •  •  • 

13  Tauri     , 

5-7 

3  36  32.836 

0.0000 

19  22  47.71 

—0.024 

14  Tauri    . 

6.3 

3  38     0.226 

+0.0081 

+19  20  56.86 

-0.042 

B.  A.  C.  1 143 

6.0 

3  38  38.929 

-0.0018 

20  36  47.71 

-o.oox 

B.  A.  C.  1 189 

6.0 

3  44     2.2 

21  56  28.1 

•    .   •  . 

32  Tauri 

6.0 

3  50  57.399 

+0.0030 

22  II  24.10 

-O.HI 

33  Tauri 

6.3 

3  51     8.151 

+0.0044 

22  53     6.33 

-0.020 

B.  A.  C.  1238 

6.3 

3  55     0.357 

-0.0003 

+22  55  11.59 

-0.025 

B.  A.  C.  1242 

6.3 

3  ss  17.290 

+0.0005 

19  55     9.87 

-0.059 

A*  Tauri     . 

6.3 

3  59  25.004 

+0.0126 

21  44  21.39 

—0.128 

ft^  Tauri     • 

5-7 

4  "  23.994 

-0.0035 

20  19  57.67 

-0.047 

51  Tauri     • 

6.0 

4  12  28.059 

+0.0067 

21  20    5.73 

-0.037 

53  Tauri     . 

6.0 

4  13  32.384 

+0.002  z 

+20  54     1.27 

-0.053 

56  Tauri     . 

6.0 

4  13  41.392 

+0.0016 

21  31  54.45 

-0.052 

/^  Tauri     . 

4-7 

4  19  24.442 

+0.0064 

22     3  54-33 

-0.052 

/*  Tauri    . 

6-3 

4  19  27.591 

+0.0087 

21  58  16.47 

-0.056 

I?  Tauri    . 

4-7 

4  20  19.496 

+0.0109 

22  35  12.62 

-0.045 

o»  Tauri    . 

6.0 

4  21   18.554 

-0.0003 

+22  46  15.37 

-0.016 

B.  A.  C.  1373 

6.0 

4  22     4.632 

+0.0082 

21  23  48.66 

-0.067 

W.  4N650    . 

6.0 

4  32  21.7 

20  29     2.2 

•  •  .  • 

95  Tauri     . 

6-3 

4  37  10.453 

+0.0007 

23  53  57.78 

-0.026 

B.  A.  C.  1463 

6.3 

4  39  40.134 

-0.0004 

23  26  40.2 

•    .  •  • 

99  Tauri 

6.0 

4  51  44.533 

-0.0005 

+23  47  32.10 

-0.026 

i  Tauri     .... 

5-0 

4  SI     7-054 

+0.0044 

+21  26  49.40 

-0.052 

STARS  OCCULTED  BY  THE  MOON. 
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MEAN  PLACES  FOR  i 

900.0.     (January 

'  o*.o+o*.i 

Annual 
Proper  Motion 

02,  Washington.' 

Declination. 

) 

-  __ 

Annual 
Proper  Motion. 

-0.034 

Name  of  Star. 

Masni- 
tadeT 

/  Tauri    .... 

5-7 

h     m        t 

5     I  53.288 

s 
-0.0035 

0       t         ti 
+20    17    11.97 

105  Tauri     . 

6.0 

5     I  56.753 

-0.0005 

21    34    20.73 

-0.019 

103  Tauri     . 

6.0 

5    2    0.943 

-0.0006 

.24    7  58.79 

-O.OII 

108  Tauri     . 

6.3 

5    9  26.971 

-0.0015 

22  10  14.69 

-0.008 

n  Tauri     . 

5.7 

5  13  16.099 

•H>.ooi6 

21  59  3526 

-0.083 

0  Tauri     . 

6.0 

5  21  37.725 

+0.0006 

+21  51     5.63 

-0.013 

121  Tauri 

6.0 

5  29  20.665 

+0.0002 

23  58  22.56 

-0.031 

C  Tauri     . 

3-3 

5  31  40.112 

+0.0002 

21     4  53.13 

-0.039 

B.  A.  C.  1801 

6.0 

5  37  15.1 

23     9  27.5 

B.A.C.  1867    . 

7.2 

5  47  22.486 

+0.0009 

20  16  28.89 

-0.094 

X^  Ononis . 

4.7 

5  48  27.636 

-0.0135 

+20  15  26.77 

-0.102 

140  Tauri     . 

7.0 

5  54  24.416 

-0.0010 

22  53  39.08 

-0.006 

141  Tauri     . 

6.7 

5  55  39.235 

-0.0020 

22  23  52.58 

-0.026 

/*  Orionis . 

5-0 

5  57  58.766 

-0.0018 

20.    8  26.90 

-0.008 

I  Geminorum 

5-0 

5  58     2.497 

23  16     7.82 

-0.102 

3  Geminorum 

6.3 

6     3  39.568 

—0.0001 

+23     7  46.61 

-0.014 

4  Geminorum 

7.4 

6     4  26.042 

-0.0005 

23     0  50.13 

-0.064 

68  Orionis 

6.0 

6     6     6.051 

+0.0025 

19  48  45.53 

-0.026 

6  Geminorum 

6.7 

6     6  13.368 

-0.0004 

22  55  52.84 

0.000 

14  Geminorum 

7.2 

6  19  42.617 

-0.0019 

21  42     0.91 

-0.027 

15  Geminorum  (2*  star) 

7.0 

6  21  48.978 

-0.0030 

+20  51     3.52 

-0.047 

16  Geminorum  . 

6.8 

6  21  59.832 

-0.0025 

20  33  22.90 

-0.005 

22  Geminorum  . 

7.2 

6  28  45.146 

-0.0016 

19  30  22.37 

-0.002 

d  Geminorum  . 

6.0 

6  45  33.511 

-0.0007 

21  52  44.25 

-0.049 

56  Geminorum  . 

5-7 

7  16    2.862 

—0.0048 

20  37  56.92 

-0.021 

61  Geminorum  . 

6.0 

7  21     2.714 

-0.0013 

+20  27  26.02 

-0.025 

/  Geminorum  . 

6.0 

7  33  42.074 

-O.OOII 

17  54     8.58 

+0.006 

g  Geminorum  . 

5-3 

7  40  20.115 

-0.0055 

18  45  14.70 

-0.058 

I  Cancri  . 

6.3 

7  51   18.872 

-0.0021 

16     3  26.94 

-0.048 

B.  A.  C.  2658 

7.2 

7  54  55.342 

0.0000 

18  31   11.46 

+0.003 

3  Cancri  . 

6.0 

7  SS     3.532 

-0.0014 

+17  34  57-34 

-0.023 

5  Cancri  . 

6.3 

7  55  48.432 

+0.0010 

.16  43  51.24 

-0.016 

29  Cancri  . 

6.0 

8  23     2.539 

-0.0021 

14  32  30.53 

-o.o:>5 

A*  Cancri  . 

6.0 

8  37  41.757 

-0.0003 

13     2  21.94 

-0.006 

A«  Cancri  . 

6.0 

8  41  27.171 

-0.0055 

12  28  37.40 

-0.053 

60  Cancri  . 

6.0 

8  50  28.017 

-0.0008 

+12     0  29.41 

-0.018 

a*  Cancri  . 

4.0 

8  53     1. 132 

+0.0019 

12  14  41.31 

>  0.041 

01  Leonis  . 

5-9 

9  23     6.189 

+0.0035 

9  29  32.33 

-0.006 

h  Leonis  . 

5.7 

9  26  36.066 

+0.0006 

10     9  24.46 

-0.012 

II  Sextantis 

6.0 

9  52  49.794 

+0.0003 

8  47  28.81 

-0.032 

14  Sextantis 

6.6 

10     I   33.682 

-0.0036 

+  65  57.25 

-0.005 

16  Sextantis 

6.9 

10     4     0.560 

+0.0006 

.  6  39  39.60 

-0.013 

19  Sextantis 

6.2 

10     7  36.154 

-0.0050 

.  5     6  31.94 

-O.OOI 

34  Sextantis 

6.7 

10  37  27.655 

-0.0069 

.  5     6  19.62 

+0.016 

36  Sextantis 

6.6 

10  40     0.312 

-0.0041 

3     0  50.26 

-0.016 

SS  Leonis  . 

6.2 

10  50  33.732 

+0.0065 

+  I   16  11. 76 

-0.014 

57  Leonis  . 

6.9 

10  51     2.865 

+0.0011 

t  0  57  58.49 

-0.022 

1 
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STARS  OCCULTED  BY  THE  MOON. 


1 

MEAN  PLACES  FOR  1900.0.     (January 

o*.o+o*.io2,  Washington.) 

Annnal 
Proper  ModoiL 

Name  of  Star. 

Mami- 
tude. 

Right  AMension. 

Amraal 
Proper  Modoa 

Doclination. 

/•Leonis  .... 

54 

h      m       s 
10  58   29.404 

9 
-0.0059 

0                   «                   M 

+  0   32    14.85 

-0.013 

/*  Leonis  .... 

6.9 

n    4    7.442 

-0.00x3 

-  0  47   28.50 

—0.003 

^  Leonis  .... 

5-7 

II     8  38.483 

-0.0026 

+  0   28    27.94 

-0.012 

e  Leonis  .... 

5-3 

II  25  12.307 

+0.0009 

-   2    27      6.28 

-0.013 

B.  A.  C.  4006 

6.1 

II  45  55.645 

+0.0029 

4  46  39.03 

-0.022 

q  Virginis 

5-7 

12  28  36.973 

-0.0070 

-  8  54     2.58 

-0.014 

X  Virginis 

5-2 

12  34     5.021 

-0.0058 

7  26  43.90 

-0.043 

^  Virginis 

5-2 

12  49    9.060 

-0.0026 

8  59  45.88 

-0.034 

g  Virginis 

5-9 

13     2  39.416 

+0.0005 

10  12  20.47 

-0.0X3 

i  Virginis 

5-7 

13  21  26.099 

-0.0099 

12  II   15.65 

-0.041 

75  Virginis 

6.0 

13  27  31.094 

-0.0029 

-14  50  55.54 

-0.0X2 

83  Virginia 

6.0 

13  39     6.057 

+0.0006 

15  40  35.69 

-0.031 

85  Virginis 

6-5 

13  40  11.839 

-0.0051 

15  15  54.57 

-0.043 

B.  A.  C.  4700 

5-6 

14     5  23.813 

+0.0028 

15  49  46.73 

-0.009 

B.  A.  C.  4722 

5-8 

14    9  53-392 

-0.0027 

17  44     3.56 

-0.0X5 

B.  A.  C.  4896 

6.6 

14  45  59.186 

-0.0040 

--17  22  26.76 

-O.XI4 

10  Librae    .... 

6.5 

14  46  14.518 

-0.0040 

17  56  36.23 

-0.008 

«i  Librae    .... 

50 

15     6  31.144 

-0.0041 

19  24  28.24 

-0.050 

«•  Librae    .        .        •        . 

6-5 

15     7  37-302 

-0.0043 

19  i6  14.95 

-0.034 

B.  A.  C.  5109 

6.2 

15  26  52.027 

-0.0015 

19  19  47.09 

-0.027 

41  Librae  .... 

5-9 

15  33     9.064 

40.0062 

-18  58  21.11 

-0.074 

K  Librae   •        •        •        « 

5-5 

15  36  10.966 

-0.0044 

19  21  17.13 

-0.114 

X  Librae   .... 

5-5 

15  47  33.614 

-0.0023 

19  52     5.81 

-0.036 

io^  Scorpii .... 

4.6 

16    0  57.374 

-0.0018 

20  23  54.97 

-0.040 

«!»•  Scorpii .... 

4.6 

16     I  32.374 

+0.0020 

20  35  56.03 

-0.067 

B.  AC  5395         .        . 

7.0 

16     7  47.649 

-0.0083 

-21     8  39.93 

+0.029 

P  Ophicuhi  (south  star)  . 

50 

16  19  35.223 

-0.0017 

23  13     0.94 

-0.042 

»  Ophiuchi 

4-7 

16  26  12^.88 

+0.0010 

21  15     9.07 

+0.028 

15  Ophiuchi 

7-3 

16  39     7.517 

-0.0048 

22  59  51.38 

-0.005 

22  Ophiuchi 

6.7 

16  48  48.176 

-0.0010 

23  20  54.33 

-0.052 

24  Ophiuchi 

5-9 

16  50  46.102 

-0.000Z 

-22  59  28.83 

-0.006 

B.  A.  C.  5758 

6.6 

17    0  13.468 

-0.0041 

21  25  34.75 

—0.107 

f  Ophiuchi 

51 

17  15     0.666 

+0.0x67 

21     0  18.96 

-0.191 

52  Ophiuchi 

6.5 

17  29  17.480 

-0.0022 

21  58  36.70 

-0.050 

B.  A.  C.  5954 

6.8 

17  32  44.358 

—0.0031 

21  51  13.97 

-0.045 

58  Ophiuchi 

5-4 

17  37  26.287 

-0.0064 

-21  58     5. 1 1 

-0.063 

B.A.C.6098. 

6.0 

17  56  39.286 

'    -0.0030 

20  44  13.11 

-0.031 

Piazzi  I7^  330 

5-3 

17  57  33.3 

23     8  25.61 

.... 

Piazzi  I7^  334 

5-3 

17  57  52.113 

—0.0023 

22  50  22.42 

0.000 

14  Sagittarii 

6.0 

18     8  15.222 

-0.0038 

21  44  23.24 

-0.034 

15  Sagittarii 

5-8 

18    9  14.952 

-0.0005 

-20  45  29.04 

-0.004 

16  Sagittarii 

6.6 

18    9  15.966 

-0.0010 

20  25     4.76 

-0.025 

17  Sagittarii 

7.0 

18  10  37.825 

-0.0029 

20  34  38.99 

-0.030 

21  Sagittarii 

51 

18  19  23.680 

-0.0008 

20  35  42.52 

-0.023 

B.  A.  C.  6336 

6.2 

18  31  55.161 

—0.0029 

21  28  51.16 

-0.107 

B.  A.  C.  6347 

6.0 

18  32  55.619 

-0.0063 

-21     8     4.86 

-0.156 

28  Sagittarii 

5.6 

18  40  18.734 

+0.0006 

-22  29  50.26 

—0.022 
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MEAN  PLACES  FOR  1900.0.     (January 

0*. 0+0*.  1 02,  Washington. 

Name  of  Star. 

Macni- 

Right  Ascension. 

Annual 
Proper  Motion 

Declination. 

Annual 
Proper  Motion. 

B.  A.  C.  6386 

7-3 

h      m       s 

18      41       56.389 

s 

-0.0008 

-20   22    59.53 

M 
-0.034 

29  Sagittarii 

5-5 

18  43  44.075 

-0.0008 

20   26    18.85 

+0.014 

30  Sagittarii 

6.6 

18  44  49.763 

-0.0050 

22    16   36.71 

-0.038 

31  Sagittarii 

7.0 

18  46     7.924 

-0.0003 

'  22      2    19.89 

-0.044 

33  Sagittarii 

6.0 

18  48     1.517 

—0.0005 

21    28   55.43 

-O.XK>6 

f*  Sagittarii 

5-7 

18  51  23.908 

-0.0020 

-20   47    14.54 

-0.029 

f»  Sagittarii 

3-5 

18  51  45.876 

-fo.0019 

21    14    17.19 

-0.022 

Lalande  35497 

6.4 

18  57  II. I 

19    23    25.4 

.... 

B.  A.  C.  6536 

5-8 

19     2  24.152 

-0.001 1 

19   26   49.1 

.... 

K  Sagittarii 

3-1 

19     3  49.036 

-0.0014 

21    10   57.68 

-0.044 

p^  Sagittarii 

4.2 

19  15  52.416 

-0.0026 

-18      2      8.92 

-0.005 

JO*  Sagittarii 

6-5 

19   16      I.OII 

+0.0071 

18    29   37.25 

-O.O9X 

B.  A.  C.  6658 

7.3 

19  22  16.2 

18    33   40.05 

+0.025 

B.  A.  C.  6707 

6.4 

19  30  36.402 

+0.00x6 

19     4  24.40 

-0.003 

B.  A.  C.  6710 

5-8 

19  31  15-329 

+0.0022 

18    27    14.07 

-0.056 

^'  Sagittarii 

5-5 

19  34  59.674 

+0.0042 

-16   31    21.90 

-0.054 

«*  Sagittarii 

5-4 

19  36  47.985 

+0.0041 

16   21    30.38 

—0.020 

57  Sagittarii 

6.1 

19  46  23.438 

+0.0004 

19    17   56.78 

-0.066 

g  Sagittarii 

5-3 

19  52  16.728 

-0.0004 

15   45    24.46 

-0.089 

B.  A.  C.  6992 

6.7 

20  15     9.465 

+0.00x2 

15    6     1.05 

-0.004 

P  Capricomi    . 

3.2 

20  15  23.606 

+0.00x9 

-15     5  50.31 

-0.003 

B.  A.  C.  7087 

6.3 

20  28  37.323 

-0.0002 

14     3  53.19 

+0.052 

t'  Capricorni     . 

7.0 

20  31  44.884 

+0.0052 

15  29  37.62 

-0.040 

T*  Capricorni    . 

5.6 

20  33  40.916 

+0.0001 

15  18  20.59 

-0.029 

8  Aquarii 

6.8 

20  54  25.131 

-0.0030 

13  26  27.33 

-O.OI2 

9  Aquarii 

6.8 

20  55  37.684 

-0.00x7 

-13  55  17.13 

-0.013 

V  Aquarii 

4-7 

21     4    8.852 

+0.0055 

II  46  36.00 

-0.016 

B.  A.  C.  7408 

6.9 

21  16  36.586 

9  45     9.3 

.... 

17  Aquarii 

6.2 

21  17  34.538 

-0.0041 

9  44  44.31 

-0.030 

19  Aquarii 

5.8 

21  19  50.581 

-0.0008 

10  10  27.53 

-o,x70 

B.  A.  C.  7563 

5-5 

21  39  35.375 

+0.0047 

-  9  29  47.06 

0.000 

r'  Capricomi    . 

5-5 

21  39  40.342 

-0.0005 

9  32  30.57 

-0.005 

i*  Capricomi    . 

6.4 

21  40  56.146 

-0.0008 

9  44  15.72 

—0.007 

30  Aquarii 

5-8 

21  58    0.846 

+0.0015 

7    0  20.83 

+0.00X 

B.  A.  C.  7744 

6.7 

22     7  31.470 

-0.0038 

5  12  49.45 

-0.026 

B.  A.  C.  7752 

6.7 

22     8  39.425 

+0.0072 

-  4  56  49.3 

.... 

44  Aquarii 

6.4 

22  12  53.241 

-0.00x4 

5  53  11.25 

+0.031 

51  Aquarii 

5.8 

22  18  54.374 

+0.00x2 

5  20  35.74 

-0.020 

K  Aquarii 

5-2 

22  32  34.718 

-0.0051 

4  44  38.05 

-0.122 

Lalande  44337      • 

6.3 

22  35  36.8 

4    4  23.3 



3  Piscium 

6.4 

22  55  29.981 

-0.0031 

-  0  21     2.54 

+0.021 

*  Piscium 

4-7 

23  21  48.343 

+0.0046 

+  0  42  28.35 

-0.1XI 

9  Piscium 

6.6 

23  22     7.484 

+0.0032 

0  34  22.17 

-0.051 

16  Piscium 

5-8 

23  31  17.098 

-0.0080 

I  32  50.02 

+0.056 

19  Piscium 

4-9 

23  41  16.871 

-0.0039 

+  2  55  54.90 

-0.032 
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ELEN 

lEN 

TS  F 

^OR  1 

rHE  PREDICTION  OF  OCCULTATIONS.                    \ 

JANUARY. 

•        II 

Thk  Star's 

At  Comj  unction  in  R.  A. 

ParaUeiI| 

Name. 

Max. 

iQoaa 

Apparent 
DecGnatioiL 

Washincton 
MeanTiine. 

Hour  Angle 
H 

Y 

X* 

y 

N. 

S. 

Aa 

s 

AB 

e         * 

d     h      m 

h     m 

0 

• 

8  Aquarii      - 

6.8 

-0.62 

+2.3 

-13    26.4 

8     0  18.7 

-  I  441 

+0.3054 

0.5779 

+0.2011 

+49 

-21 

9  Aquarii 

6.8 

-0.02 

2.2 

13  55  2 

0  49.1 

-  I   14.9 

+0.8847 

0.5776 

0.2018 

+76 

+11 

V  Aquarii 

47 

0.00 

2.6 

II  46.6 

4  23.9 

+   2    12.0 

-0.5150 

0.5759 

0.2064 

+  7 

-72 

19  Aquarii 

5.8 

+0.05 

2.9 

10  10.4 

II     2.9 

+  8  36.4 

-0.7085 

0.5725 

0.2141 

-  2 

-90 

B.A.C.7562  — 

5  5 

0.12 

30 

9  297 

19  31.2 

-  7  13  6 

+0.4675 

0.5684 

0.222Z 

+65 

-14 

/» Capricornr 

55 

■K).I2 

+30 

-  9  32.5 

19  33.4 

-  7  11.6 

+0.5204 

0.5684 

+0.2223 

^e» 

-II 

^  Capricomi  — 

6.4 

0.12 

30 

9  44-2 

20     6.2 

-  6  39.9 

+0.8369 

0.5682 

0.2227 

+80 

+  7 

30  Aquarii 

5.8 

0.19 

3.6 

7    0.3 

4    3  31.8 

+  0  29.8 

-0.2061 

0.5648 

0.2283 

+26 

-51 

B.A.C.7744 

6.7 

0.23 

40 

5   12.8 

7  42.1 

+  4  31.3 

-10343 

0.5631 

0.2307 

-21 

-90 

44  Aquarii  - 

6.4 

0.25 

3.8 

5  53.1 

9  37-4 

+  6  22.5 

+0.0804 

0.5623 

0.2317 

+43 

-34 

51  Aquarii  — 

5.8 

+0.28 

+4.0 

-  5  20.5 

12  43-5 

+  9  22.1 

+0.2598 

0.561 1 

+0.2337 

+53 

-25 

K  Aquarii 

52 

033 

4-2 

4  44-6 

18  48.0 

-  8  46.1 

+1.0856 

0.5590 

0.2352 

+«5 

+24 

Lalande  44337  - 

6.3 

0.35 

43 

4     43 

20    93 

-  7  27.6 

+0.7346 

0.5585 

0.2356 

+«4 

+  I 

3  Piscium 

6.4 

0.44 

5-4 

-  0  21.0 

6     5     4.6 

+  I     9.2 

-o.88;!8 

0.5565 

0.2367 

-10 

-90 

K  Piscium 

4-7 

0.57 

56 

+  0  42.6 

16  58.7 

-II  21.0 

+0.8678 

0.5535 

0.2355 

+90 

+  9 

9  Piscium 

6.6 

+0.58 

+5.6 

+  0  34.5 

17     7.5 

-II  12.5 

+1.0382 

0.5535 

+0.2354 

+90 

+20 

16  Piscium 

5.8 

0.63 

59 

1  32.9 

21  17.4 

-  7  "3 

+1.0369 

0.5529 

0.2342 

+90 

+20 

19  Piscium 

4.9 

0.68 

6.3 

2   56.0 

6     I  50.6 

-  2  471 

+0.7047 

0.5524 

0.2324 

+90 

-  I 

36  Piscium 

6.3 

0.83 

7.6 

7  412 

15  35.9 

+10  30.4 

-^.9578 

0.5519 

0.2245 

~i5 

-82 

d  Piscium 

5.3 

0.88 

7.6 

7  38.2 

17  26.0 

-"  43-3 

-0.4967 

0.5519 

0.2232 

+12 

-68 

45  Piscium 

6.9 

-I-O.9Z 

m 

+  7    8.4 

19  45.4 

-  9  28.6 

+0.5241 

0.5520 

+0.2214 

+72 

-9 

75  Piscium 

6.0 

I.18 

8.6 

12  25.2 

7  14  17.6 

+  8  25.8 

-0.9202 

0.5541 

0.2032 

-13 

-78 

ff  Piscium 

1-7 

1.35 

i^ 

12  50.0 

8     1  30.1 

-  4  44.6 

-1.1985 

0.5560 

0.1892 

-36 

-75 

lox  Piscium 

6.3 

1-37 

8.5 

14     9-2 

3  25.9 

-  2  52.7 

-0.1360 

0.5564 

0.1865 

+31 

-41 

104  Piscium 

75 

1.39 

8.3 

13  46.8 

4  59.5 

-  I  22.4 

40.5368 

0.5567 

0.1844 

+74 

-  4 

27  Arietis  - 

6.3 

+1.73 

+7.9 

+17  15.8 

•    351.8 

-  3  17-9 

+0.7502 

0.5618 

+0.1502 

+90 

+12 

BAG.  782 

7.0 

175 

8.2 

18  26.5 

5     2.0 

-  2   lO.I 

-0.3039 

0.5624 

0.1457 

+22 

-46 

fi  Arietis 

6.0 

1.83 

8.3 

19  35  3 

8  51.6 

+  I  31  5 

-0.9551 

0.5633 

0.1388 

-17 

-70 

40  Arietis 

6.3 

1.84 

7.5 

17  52.2 

"  34-5 

+  4    8.6 

+1.208 1 

0.5639 

0.1337 

+90 

+48 

47  Arietis 

6.0 

193 

7-8 

20  16.2 

15  41  9 

+  8     7.2 

-0.7651 

0.5648 

0.1259 

-  4 

-70 

d  Arietis 

4.0 

+2.00 

+7.0 

+19  27.0 

21  35  8 

-10  11.5 

+0.9063 

0.5661 

+0.1 1 42 

+90 

+25 

C  Arietis 

4.8 

2.04 

72 

20  40.6 

23     0.4 

-  8  49  9 

-0.3246 

0.5664 

O.III4 

+21 

-44 

Ti  Arietis 

5.0 

2.07 

6.9 

20  47.3 

10     I  44.4 

-  6  11.8 

-0.1460 

0.5670 

0.1059 

+31 

-33 

T«  Arietis 

5.3 

2.08 

6.8 

20  23.2 

2  24.6 

-  5  32.9 

+0.3469 

0.5672 

0.1045 

+61 

-  6 

65  Arietis 

6.0 

2.08 

6.7 

20  21. 1 

3    8.0 

-  4  51.1 

+0.3534 

0.5672 

0.1030 

+6i 

-  6 

B.  A.  C.  1055 

6.8 

+2.10 

+7.1 

+21  41.4 

3  10.4 

-  4  48.8 

-0.9438 

0.5672 

+0.1029 

-17 

-68 

B.  A.C.  1143 

6.0 

2.20 

5-8 

20  36.9 

II  46.0 

+  3  28.4 

+0.9955 

0.5672 

0.0849 

+90 

+34 

B.  A.  C.  1189 

6.0 

2.25 

5.8 

21  56.6 

14     5.4 

+  5  42.8 

-0.2138 

0.5688 

0.0799 

+27 

-34 

32  Tauri 

6.0 

2.29 

5.5 

22  1 1.5 

17     4-3 

+  8  35.2 

-0.2482 

0.5692 

0.0734 

+25 

-35 

33  Tauri 

6.3 

2.30 

57 

22  53.2 

17     9.0 

+  8  39.8 

-0.9772 

0.5692 

0.0732 

-20 

-67 

B.  A.  C.  1238 

6.3 

+2.32 

+5-5 

+22  55  3 

z8  48.9 

+10  16. 1 

-0.8956 

0.5693 

+0.0696 

-14 

-^ 

A»  Tauri 

4-6 

2.32 

50 

21  48.6 

20  26.3 

+11  50.0 

+0.3903 

0.5695 

0.0661 

+64 

-  I 

A«  Tauri 

6.3 

2.32 

5.0 

21  44-4 

20  42.7 

-"  54  3 

+0.4816 

0.5695 

0.0655 

+71 

+  5 

56  Tauri 

6.0 

2.39 

41 

21  32.0 

11    2  51.0 

-  5  59.2 

+1.0633 

0.5698 

0.0519 

+90 

+41 

X^  Tauri 

47 

2.43 

3.9 

22     4.0 

5  18.5 

-  3  370 

+0.6193 

0.5699 

0.0464 

+85 

+M 

^  Tauri 

6.3 

+2.43 

+3-9 

+21  58.3 

5  199 

-  3  357 

+0.7201 

0.5699 

+0.0463 

+90 

+20 

v»  Tauri  —  - 

4-7 

2.44 

4.0 

22  35.3 

5  42.1 

-  3  14.3 

+0.0834 

0.5699 

0.0455 

+44 

-M 

tfi  Tauri 

6.0 

2.45 

4.0 

22  46.3 

6    7.6 

-  2  497 

-0.0930 

0.5699 

0.0445 

+33 

-24 

T  Tauri 

4-5 

2.51 

30 

22  46.0 

12  32.9 

+  3  21.8 

+0.1533 

0.5697 

O.O3OX 

+48 

-  9 

95  Tauri 

6.3 

2.54 

3.2 

23  540 

12  57.0 

+  3  44-9 

-1.0425 

0.5697 

0.0292 

-26 

-66 

B.  A.  C.  1463 

6.3 

+2.54 

+3.0 

+23  26.7 

14     1.4 

+  4  47.0 

-0.5285 

0.5697 

+0.0268 

+49 

-49 

99  Tauri 

6.0 

2.60 

2.3 

23  47.6 

19  13  6 

+  9  48.1 

-0.7916 

0.5693 

0.0150 

-  7 

-66 

103  Tauri 

6.0 

2.64 

17 

24     8.0 

23  39.8 

-  9  55  3 

-1.1124 

0.5687 

+0.0050 

-33 

-66 

108  Tauri 

6.3 

2.63 

+0.9 

22   10.3 

12     2  52.8 

-  6  49.2 

+0.9916 

0.5683 

-0.0022 

+90 

+42 

121  Tauri 

6.0 

2.73 

-0.1 

23  58.4 

II  31.6 

+  I  31. 1 

-1.0425 

0.5665 

0.0214 

-26 

-66 

B.  A.  C.  1801 

6.0 

+2.74 

-0.8 

+23     9.4 

14  58  9 

+  4  510 

-0.2543 

0.5656 

-0.0292 

+24 

-32 
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1                    ELEIS 

lENTS  I 

^OR  ' 

FHE  PREDICTION  OF  OCCULTATIONS. 

JANUARY. 

Thb  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Red'nt  from 

Name. 

Mag. 

X9oaa 

Apparent 
Declinatioa 

Washington 
Mean  Time. 

Hoar  Angle 
H 

Y 

^ 

y 

N. 

S. 

A« 

61 

Nbptunb  _ 

8 

H 

0       # 
+22      3.6 

d     h     m 
13  15  16.8 

h      m 
+  5     8.1 

+0.9 171 

0.5666 

-0.0296 

0 
+90 

e 

+34 

140  Tauri 

7.0 

■»-2.78 

-     2.0 

22   53.6 

22    31.2 

-II  52.6 

-0.2511 

0.5634 

0.0452 

+24 

-33 

X41  Tauri    - 

6.7 

2.78 

2.1 

22   23.8 

23   4.2 

-II  20.6 

+0.2586 

0.5632 

0.0464 

+55 

-  5 

I  Gemmornm 

50 

2.80 

2.1 

23   l6.I 

18     0     7.5 

-10  19.6 

-0.7318 

0.5629 

0.0487 

-  3 

-67 

3  Geminorum 

6.3 

2.«I 

2.5 

23    7-7 

2   36.8 

-  7  54  6 

-0.7085 

0.5620 

0.0539 

-  2 

-66 

4  Geminoram  * 

7-4 

+2.81 

-   2.6 

+23      0.8 

2  57-4 

-  7  35  6 

-0.6023 

0.5618 

-0.0546 

+  5 

-57 

6  Geminorum 

6.7 

2.81 

2.7 

22   55.8 

3  46.0 

-  6  48.8 

-0.5583 

0.5616 

0.0563 

+  7 

-55 

fl  Geminorum 

3.5 

2.81 

2.9 

22    32.1 

4  54  9 

-  5  42.2 

-0.1973 

0.561 1 

0.0587 

+28 

-31 

fi  Geminorum 

32 

2.82 

3-5 

22  33-8 

8  31.0 

-  a  13.6 

-0.4537 

0.5598 

0.066Z 

+13 

-48 

14  Geminorum  ^- 

7.2 

2.81 

3.8 

21   42.0 

9  461 

-  I     I.I 

+0.3972 

0.5593 

0.0686 

+65 

0 

d  Geminorum 

6.0 

+2.84 

-  5  4 

+21    52.6 

21  27.5 

+10  16.3 

-0.7341 

0.5542 

-0.0915 

-  4 

-67 

C  Geminorum 

4.0 

2.83 

6.3 

20   42.9 

14     3  15.1 

-  8    7.8 

-0.0331 

0.5517 

0.1022 

+37 

-26 

56  Geminorum 

5.7 

2.84 

7.4 

20   37.8 

"  33  5 

-  0    5.8 

-0.8520 

0.5473 

0.1 168 

-xo 

-69 

6i  Geminorum 

6.0 

2.83 

7-7 

20  27.3 

13  54  2 

+  2  10.3 

-0.9399 

0.5461 

0.1207 

-17 

-70 

/  Geminorum 

6.0 

2.79 

8.5 

17   54.0 

19  53  7 

+  7  58.1 

+1.0980 

0.5429 

0.1304 

+90 

+37 

g  Geminorum 

5-3 

+2.80 

-  8.8 

^18   45.1 

23     38 

+11    2.1 

-0.2537 

0.5412 

-0.1354 

+25 

-42 

B.  A.  C.  2658 

7.2 

2.79 

97 

z8  31.0 

15    6    6.1 

-  6    9.0 

-0.9873 

0.5374 

0.1457 

-19 

-71 

3  Cancri 

6.0 

2.77 

97 

17  34.8 

6  10. 1 

-  6    5.2 

+0.0302 

0.5374 

0.1457 

+41 

-28 

5  Cancri   --. 

6.3 

2.76 

9-7 

x6  43.7 

6  32.0 

-  5  43.9 

+0.9104 

0.5372 

0.1463 

+90 

+21 

29  Cancri 

6.0 

2.70 

II.O 

14  32.3' 

19  57  2 

+  7  16.3 

+1.2343 

0.5300 

0.Z638 

+90 

+46 

a^  Cancri 

4.0 

+2.63 

-12. 1 

+12  14.5 

16  II     8.5 

-  2    0.0 

+1.1515 

0.5224 

-0.1803 

+90 

+35 

u  Leonis 

5.9 

2.53 

12.8 

9  29.3 

17    2  48.4 

-10  47.5 

+1.2629 

0.5154 

O.X937 

+90 

+44 

h  Leonis 

5-7 

2.52 

13.0 

10    9.2 

4  393 

-  8  59.8 

+0.1687 

0.5147 

0.1950 

+48 

-27 

0  Leonis 

3.8 

2.49 

13.3 

xo  20.6 

9  32.7 

-  4  14-8 

-1.0042 

0.5128 

0.1983 

-18 

-80 

XI  Sextantis 

6.0 

2.43 

13.5 

8  47-3 

18  39.6 

+  4  36.6 

-i"35 

0.5097 

0.2036 

-26 

-81 

'K  Leonis 

5.0 

+2.42 

-13.5 

+  8  31.2 

19  47-6 

+  5  42.7 

-1.0483 

0.5093 

-0.2041 

-21 

-81 

Z4  Sextantis 

6.6 

2.39 

13.2 

6    5.7 

23  22.7 

+  9  11.6 

+0.9059 

0.5082 

0.2059 

+90 

+13 

16  Sextantis 

6.9 

2.39 

13.4 

6  39  4 

18    0  42.3 

+10  29.0 

+0.0093 

0.5079 

0.2064 

+39 

-37 

34  Sextantis 

6.7 

2.26 

134 

4    6.1 

i8  59.4 

+  4  X5  6 

-0.9885 

0.5039 

0.2122 

-17 

-86 

36  Sextantis 

6.6 

2.25 

13.1 

3    0.6 

20  23.3 

-^  5  37.3 

-0.0734 

0.5038 

0.2125 

+35 

-43 

55  Leonis  - 

6.2 

+2.21 

-12.8 

+  I  16.0 

19    2  12.3 

+11  16.7 

+0.6248 

0.5031 

-0.2133 

+81 

-  5 

57  Leonis 

6.9 

2.21 

12.7 

0  57.8 

2   28.4 

+11  32.4 

+0.9048 

0.5031 

0.2133 

+90 

+11 

^«  Leonis 

5.4 

2.18 

12.7 

+  0  32.0 

6348 

-  8  28.0 

+0.5041 

0.5028 

0.2136 

+70 

-12 

/«  Leonis 

6.9 

2.16 

12.3 

-  0  47.3 

9  415 

-  5  26.4 

+1.3142 

0.5026 

0.2137 

+89 

+46 

/•Leonis 

5.7 

2.14 

12.7 

+  0  28.3 

12    II. I 

-  3    0.9 

-0.6238 

0.5025 

0.2137 

+  5 

-81 

e  L.eonis   -     - 

5-3 

+2.07 

-1 1.9 

-  2  27.3 

21    19.7 

+  5  52.6 

+0.6715 

0.5028 

-0.2130 

+85 

-  3 

B.A.C.4006 

6.1 

1.99 

II. I 

446.8 

ao    8  43  4 

-  7     2.6 

+0.8328 

0.5039 

0.2108 

+85 

+  6 

q  Virginis 

5-7 

I.81 

94 

8  54-2 

21     7  52  4 

-  8  32.5 

+0.6054 

0.5097 

0.201 1 

+75 

-  6 

i  Virginis 

5-7 

159 

7.3 

12  11.4 

M  zi  28.9 

-  5  44  2 

-1.0738 

0.5221 

0.1803 

-28 

-90 

75  Virginis 

6.0 

1.58 

6.2 

14  51.0 

14  34  2 

-  2  44  5 

+1.2781 

0.5238 

0.1775 

+75 

+46 

83  Virginis 

6.0 

+  1.52 

-  5-7 

-15  40.7 

20  23.4 

+  2  541 

+1.1622 

0.5273 

-0.1712 

+74 

+33 

85  Virginis 

6.5 

1.53 

5.8 

15  16.0 

20  56.3 

+  3  259 

+0.6208 

0.5276 

0.1706 

+70 

-  5 

B.  A.  C.  4700 

5-6 

1.41 

50 

15  49.9 

S8    9  18.7 

-  8  34.9 

-0.7887 

0.5356 

0.1558 

-12 

-90 

B.A.  C.4722    - 

5-8 

1.40 

42 

17  44.1 

II  28.8 

-  6  28.9 

+0.9345 

0.5368 

0.1530 

+72 

+15 

i\  Librae 

50 

I.13 

2.3 

19  24.8 

34  13  47.6 

-  5    3.4 

-0.7886 

0.5642 

0.1 139 

-x8 

-90 

t«  Libra 

6.5 

+I.I3 

-  2.3 

-19  16.3 

14  17.3 

-  4  34.8 

-0.9981 

0.5644 

-0.1 127 

-31 

-90 

6  Scorpii 

2.6 

0.93 

0.2 

22  20.2 

35  10  43.2 

-  8  51.2 

+0.3880 

0.5715 

0.0709 

+44 

-17 

B.A.C.5395 

7.0 

0.86 

-0.3 

21     8.7 

16  22.6 

-  3  24.3 

-1.2260 , 0.5753 

0.0586 

-58 

-90 

p  Ophiuchi(5.*/«r) 

50 

0.82 

+  0.5 

23  13  0 

21    18.2 

+  1  20.3 

+0.6760 

0.5785 

0.0475 

^Z 

0 

15  Ophiuchi 

7.3 

0.73 

0.9 

22  59.8 

36     5  21.5 

+  9    5.4 

+0.1391 

0.5833 

0.0286 

+25 

-31 

Uranus 

-22     6.1 

5  30.1 

+  9  13.6 

-0.7935 

0.5817 

-0.0279 

-26 

-90 

22  Ophiuchi 

6.7 

+0.69 

+    I.O 

23  20.9 

9  18.2 

-II    7.0 

+0.4071 

0.5855 

0.0191 

+40 

-16 

24  Ophiuchi 

5-9 

0.68 

I.I 

22  59  5 

10    6.1 

-10  20.9 

+0.0237 

0.5858 

-0.0171 

+17 

-38 

52  Ophiuchi 

6.5 

0.52 

1.4 

21    58.6 

37     I  32.5 

+  4  29.6 

-0.9805 

0.5927 

+0.0215 

-39 

-90 

B.A.C.5954 

6.8 

0.51 

1.4 

21    51.2 

2  54.6 

+  5  48.5 

-1.0732 

0.5933 

0.0251 

-46 

-90 

Piazzi  330        -^ 

5.3 

+0.42 

+  2.0 

-23      8.4 

12  41.7 

-  8  47.7 

+0.6051 

0.5960 

+0.0502 

+57 

-•  4 
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OR  THE  PREDICTIO 
JANUARY. 

N  OF  0 

CCULI 

^ATIONS. 

Thk  Stak'8 

T.«tn«H-t«g 

ParalleU. 

!    Red'ns  from 

Name. 

Mag.          '5° 

DecOnadoiL 

WasU^on 
MBan  lime. 

Hour  Angle 
H 

Y 

jr' 

y 

0 

S. 

• 

!     ^ 

8 

m 

e         t 

d    b     m 

b      m 

Piazzi  334 

5-3 

+0.42 

+1.9 

-22   50.3 

SV  12  49.1 

-  8  40.6 

+0.3062 

0.5960    40.0505 

+37 

-21 

Saturn 

22   27.2 

14  53-7 

-  b  4X.0 

+0.0263 

0.5922      0.0558 

+2X 

-37 

;    ft  Sagittarii 

41 

0.38 

1-7 

21      5.x 

x6  42.5 

-  4  565 

-1.2536 

0.5968      0.0605 

^62 

-90 

-  Z4  Sagittarii 

6.0 

0.39 

1.8 

21  44  4 

16  53  6 

-  4  45.8    -0.5793 

0.5968      0.66x0 

-IX   -8x  1 

1        B.A.C.6336 

6.2 

0.32 

2.0 

21    28.8 

98    2     9.2 

+  4     7  7 

-0.1655 

0.59781    0.0845 

+X2;-v48  1 

B.  A.  C.  6347 

6.0 

+0.31 

+1.9 

-21      8.0 

2   32.9 

+  4  30.4 

-0.4800 

0.5978  I  40.0855 

-  3 

-7x 

28  Sagittarii  ''•'= 

56 

0.30 

2.2 

22   29.8 

5  26.1 

+  7  X6.7 

+1x452 

0.5978      0.0926 

468 

+35 

B.A.C.6386 

7-3 

0.29 

19 

20  23.0 

6    42 

+  7  53  3 

-0.9x67 

0.5978 1     0.0940 

-28 

-90 

29  Sagittarii 

55 

0.28 

19 

20  26.3 

646.3 

+  8  53  7 

-0.7943 

0.5979      0.0960 

-20 

-90 

6.6 

0.29 

2.2 

22  z6.6 

7  12.0 

+  8  58.4 

+X.0904 

0.5978 

0.0970 

4«8 

+29 

31  Sagittarii 

7.0 

-K).28 

+2.2 

-22      2.3 

7  42.6 

+  9  27.8 

+0.90x3 

0.5978 

+0.0983 

468 

+X4 

33  Sagittarii  -w-- 

6.0 

0.27 

3.1 

21   28.9 

8  26.9 

+10  X0.3 

+0.4x62 

0.5978 

O.XOOI 

+48 

-x6 

;     f »  Sagittarii 

5.7 

0.26 

1-9 

20  47.2 

9  46  » 

+XI  26.3 

-01454 

0.59781     0.1033 

+x6 

-47 

1    ^  Sagittarii 

35 

0.26 

2.1 

19  26.8 

9  54  7 

+"  34.5 

+0.3207 

0.5978'     0.X037 

+42 

-21 

B.A.C.6536 

58 

0.24 

19 

14    4-5 

-  8  25.6 

-1.0x70  0.5975 1    0.1137 

-34 

-^ 

IT  Sagittarii 

31 

+0.24 

-l'2.2 

-21    10.9 

14  37  7 

-8     3.7 

+0.7798 1 0.5974    +0.115X 

4«9 

+  6 

d  Sagittarii 

5.0 

0.22 

19 

19     78 

17  45.0 

-  4  53  9 

-0.8965  1 0.5971 

O.X224 

-24 

-90 

B.  A.  C.^58 

7-3 

0.20 

»9 

18  33  6 

21  52.1 

-  0  56.6 

-0.9384 , 0.5964 

0x319 

-26 

-90 

B.  A.  C.  6707 

6.4 

0.18 

2.x 

19    44 

SO    I     8.9 

+  2  X2.5 '  40.0x64 

0.5958 

0x393 

428 

-38 

B.A.C.6710 

5.8 

0.18 

2.0 

x8  27.2 

I  24.2 

+  2  27.1 1  -0.5634 

0.5958 

0x398 

-  2 

-78 

57  Sagittarii  "**- 

6.1 

+0.16 

+2.1 

-19  179 
NEW 

7  22.9 
MOON, 

+  8  XX.7 

+X.1493 

05944 

+O.X527 

+7X 

+33 

FEBRUARY. 

K  Aqnarit 

5.8 

+0.25 

+2.9 

-  4  44.6 

1    3  54-2 

•f  2     8.0 

+0.9455 

0.5703 

+0.2384 

+85   +X4 

Lalande  44337— 

6.3 

0.26 

3.0 

4     4.3 

5  "5 

+  3  23.6 

+0.5979 

0.5700 

0.2388 

+77   -x6 

3  Piscium 

6.4 

0.31 

36 

-  0  2X.O 

13  48.0 

•fix  40.6 

-1.0056 

0.5677 

0.2402 

-18    -90 

«  Piacium. 

4-7 

0.40 

3-8 

+   0  42.5 

t    I  15.X 

-  X  x6.8 

+0.6979 

0.5653 

0.239X 

4«9i-  I 

9  Pi8cittm_ 

6.6 

+0.40 

+3-8 

+  0  34  4 

I  23.5 

-X    8.7 

40.8648 

0.5653 

+0.2391 

490   +  9 

16  Piscium. 

5.8 

0.41 

40 

I  32.9 

5  23.9 

+  2  43.2 

40.8580 

0.5646 

0.2379 

+90 

+  8 

19  Pisciam 

49 

045 

4-3 

2  56.0 

9  46.9 

+  6  56.9 

+0.5265 

0.5640 

0.236X 

+72 

-10 

36  Piscium 

6.3 

0.58 

5.4 

7  4i« 

23    2.1 

-  4  15  8 

-X.X207 

0.5629 

0.2280 

-27 

-82 

d  Piscium 

5-3 

0.60 

5.4 

7  38.a 

t    0  48.x 

-  2  33.6 

-a67ox 

a5628 

0.2266 

+  3 

-82 

1  45  Piscium 

6.9 

-♦•0.62 

+5.2 

+  7    8.4 

3    2.5 

-  0  23.8 

40.33x2 

0.5628 

40.2248 

+58 

-20 

75  Piscium 

6.0 

0.84 

6.4 

12  25.3 

30  58.2 

-  7    6.0 

-X.0862 

0.5625 

0.2060 

-25 

-78 

loi  Piscium 

6.3 

1. 01 

6.6 

14    9.1 

4    9  44  2 

+  5  X3  0 

-0.3363 

0,5630 

O.X888 

+20  ■  -52 

104  Piscium  . 

75 

1.03 

6.4 

13  46.8 

XX  X5.4 

-1-  6  40.9 

+0.3273 

a5638 

0.X865 

+58; -16 

27  Arietis 

6.3 

1.36 

6.4 

17  15  8 

«    9  38.7 

+  4  16.5 

+0.5394 

0.5641 

0.1493 

+751     0 

B.  A,C.782 

7.0 

+1.39 

46.8 

•1-18  26.5 

10  47.7 

+  5  23.x 

-0.5042 

0.5661 

40.X470 

+XXI-59 

fi  Arietis 

6.0 

1.45 

6.9 

19  35.2 

X4  29.4 

+  8  567 

-X.1591 

0.5667 

0.X400 

-35  1-70 

40  Arietis 

6.3 

1.48 

6.1 

17  52.x 

^7  M.5 

+XX  36.0 

+0.9963 

0.5671 

0x348 

+90  1+29 

47  Arietis 

6.0 

1.56 

6.6 

20  16.2 

2X  X8.7 

-  8  28.6 

-0.9594 

05674 

0.1268 

-x8  !  -70 

d  Arietis 

4.0 

1.64 

58 

Z9  2X.0 

•    3    8.8 

-  2  5X.X 

40.70x7 

0.5678 

0.1 151 

+90 

+X2 

C  Arietis 

4.8 

+1.67 

46.1 

+20  40.5 

4  32.6 

-  X  304 

-0.5200 

0.5683 

40.IX22 

+10 

-56 

1     r«  Arietis 

50 

1.72 

59 

20  47-3 

7  15  2 

+  X     6.4 

-0.3414 

0.5684 

0.1068 

+20 

-44 

1     r«  Arietis 

53 

1.72 

57 

20  23.3 

7  55  I 

+  I  44  9 

+0.1488 

0.5686 

0X053 

+48 

-X7 

'  65  Arietis 

6.0 

173 

5.6 

20  27.x 

8  38.1 

+  2  26.3 

+0x594 

0.5687 

0.1037 

+48 

-x6 

B.  A.  C.  1055 

6.8 

1-75 

6.1 

21  41.4 

8  40.6 

+  2  20.7 

-1.1336 

0.5687 

0.1037 

-33 

-68 

B.  A.  C.  1I43- 

6.0 

+1.86 

+49 

-l'20   36.9 

17  13.3 

+XO  43.0!  +0.8001 

05687 

40.0856 

490 

+2X 

B  A.C.  1189 

6.0 

1.91 

49 

21    56.5 

19  32.1 

-XX     3.2 

-0.4021 

0.5689 

0.0806 

+x6  1  -46 

1  32  Tauri 

6.0 

195 

4-9 

22    XI.5 

22  30.5 

-  8  XX. 3 

-0.4344 

0.5689 

0.0741 

+X4  1  -47 

33  Tauri 

6.3 

1.97 

51 

22    53.2 

22  35.x 

-8    6.8 

-X.X607 

0.5690 

0.0739 

-37 

-«7 

B.  A.  C.  1238 

63 

199 

5.0 

22   55.3 

T    0  14.9 

-  6  30.7 

-X.0784 

0.5699 

0.0703 

-29 

-67 

A' Tauri 

4.6 

-i-a-oo 

+4.4 

•1-2 1    48.6 

X  52.2 

-4  56.9 

40.204X 

0.5689 

+0.0667 

+5X 

-  9 

OCCULTATIONS,  1900. 
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ELE\ 

lEN 

ITS  FOR  THE  PREDICTIC 

IN  OF  C 

CCULTATIONS. 

FEBRUARY. 

1 

The  Star's 

At  Conjunction  in  R.  A. 

Limiting  •' 
Parallels. , 

Red'ns  from 

1 

Name. 

MaR. 

xgoaa 

Apparent 
Declination, 

Waahinfton 
Mean  lime. 

Hour  Angle 

Y      1     jr' 

i 

y 

N. 

S. 

Aa 

AX 

s 

0       f 

d     h     m 

h      m 

0 

0 

A-Tauri    '     - 

6.3 

+2.00 

+  4-4 

+21   44.4 

T     2     8.5 

-  4  41  I 

+0.2951  0.5687 

+0.0661 

+57 

-  5 

51  Tauri 

6.0 

2.07 

3.6 

21  2o.a 

7  45-3 

+  0  43  5 

+1.0612 1 0.5685 

0.0538 

+90 

+43 

56  Tauri 

6.0 

2.08 

3.6 

21    32.0 

8  16.8 

+  I   13.9 
+  3  36.3 

+0.8810 1 0.5685 
+0.4400  0.5684 

0.0526 

+90 
+68 

+29 

X^  Tauri  ^ "           ~ 

4-7 

2.13 

3-5 

22      4.0 

10  44.5 

0.0471 

+  5 

;t"  Tauri     - 

6.3 

2.12 

3.4 

21    58.3 

10  45.8 

■»■  3  37-5 

+0.5404 1 0.5683 

0.0471 

+77 

+10 

t>i  Tauri 

1-7 

+2.14 

+  36 

+22    35.3 

iz    8.2 

+  3  59.1 

-0.0944  0.5683 

+0.0463 

+33 

-24 

v8  Tauri 

6.0 

2.15 

36 

22    46.3 

"  337 

+  4  23.7 

-0.2702 ;  0.5683 

0.0453 

+23 

-34 

T  Tauri 

4-5 

2.24 

2.8 

22    46.0 

18    0.1 

+10  36.3 

-0.0185 '  0.5676 

0.0310 

+38 

-18 

B.  A.  C.  1463 

6.3 

2.27 

2.9 

23    26.7 

19  29.0 

-II  58.1 

-0.6982  0.5674 

0.0277 

-  2 

-64 

99  Tauri 

6.0 

2.34 

2.3 

23  47-6 

8    0  42.6 

-  6  55.6 

-0.9564  0.5665 

+0.0160 

-19 

-66 

108  Tauri  . 

6.3 

+2.41 

+  0.7 

+22    10.3 

8  24.8 

+  0  30.2 

+0.8352 , 0.5650 

-0.0010 

+90 

+32 

n  Tauri 

5.7 

2.43 

+  0.5 

21    59.6 

10    4.8 

+  2     6.6 

+X.0212  0.5647 

0.0046 

+90 

+44 

0  Tauri 

6.0 

2.47 

-  0.1 

21    51.1 

13  44  4 

+  5  38.5 

+1.1433  0.5638 

0.0126 

+90 

+53 

1 21  Tauri 

6.0 

2.56 

+  0.1 

23    58.4 

17     7.7 

+  8  54.6 

-1.1909' 0.5629 

0.0200 

-42 

-66 

Neptune—^ 

22     34 

19  54  9 

+"  35-9 

+0.8067 

0.5627 

0.0260 

+90 

+27 

B.  A.  C.  1801 

6.0 

+2.56 

-  0.6 

+23      9.5 

20  36.9 

-II  43.6 

-0.3976 

0.5619 

-0.0275 

+16 

-40 

140  Tauri 

7.0 

2.64 

1.8 

22    53.6 

•    4  135 

-  4  22.9 

-0.3849 

0.5594 

0.0435 

+17 

-41 

141  Tauri  ^>-_ 

6.7 

2.63 

2.0 

22    23.8 

446.8 

-  3  50.8 

+0.1267  0.5594 

0.0447 

+46 

-12 

I  Geminorum 

5.0 

2.66 

19 

23    16. 1 

5  50.9 

-  2  48.8 

-0.8634  0.5589 

0.0469 

-12 

-67 

3  Geminorum 

6.3 

2.68 

2.3 

23     7-7 

8  21.7 

-  0  23.3 

-0.8380 

0.5580 

0.0521 

-10 

-67 

4  Geminorum 

7.4 

+2.68 

-  2.3 

+23      0.8 

8  42.5 

-  0     3.2 

-0.7314 

0.5579 

-0.0528 

-  4 

-66 

6  Geminorum 

6.7 

2.69 

2.4 

22    55.8 

9  31-6 

+  0  44.2 

-0.6858 

0.5576 

0.0541 

-  1 

-65 

V  Geminorum 

35 

2.69 

2.8 

22    32.1 

10  413 

+  I  51.6 

-0.3225 

0.5571 

0.0568 

+21 

-38 

fi  Geminorum 

32 

2.72 

3-3 

22  33  8 

14  19.6 

+  5  22.4 

-0.5744 

0.5558 

0.0641 

+  6 

-56 

14  Geminorum 

7.2 

2.72 

3.7 

21    42.0 

15  35  6 

+  6  35.8 

+0.2806 

0.5553 

0.0668 

+56 

-  6 

15  Geminor.(2<*  j/ar) 

7.0 

+2.71 

-  40 

+20   51.0 

16  32.9 

+  7  31  I 

+1.1377  0.5549 

-0.0685 

490 

+47 

</  Geminorum 

6.0 

2.81 

53 

21    52.6 

10    3  24.7 

-  5  59  0 

-0,3867 1 0.5503 

0.0892 

-10 

-68 

C  Geminorum 

40 

2.83 

6.4 

20  42.9 

9  16.1 

-  0  19.3 

-0.1241  0.5477 

0.0998 

+32 

-31 

56  Geminorum 

5.7 

2.87 

7-5 

20   37.8 

17  39.6 

+  7  47.8 

-0.9318  0.5438 

O.H37 

-i6 

-69 

6z  Geminorum 

6.0 

2.88 

7.8 

20  27.3 

20     1.8 

+10     5.4 

-1.0160  0.5427 

0.1 182 

-22 

-70 

/  Geminorum 

6.0 

+2.87 

-  9.1 

+17   54.0 

11     2     4.8 

-8     3.4 

+1.0396 '0.5398 

-0.1278 

+90 

+33 

£  Geminorum 

5-3 

2.90 

93 

18   45.1 

5  i6.6 

-  4  57<5 

-0.3111  0.5383 

0.1327 

+21 

-46 

B.A.C.2658 

7.2 

2.92 

10.2 

18   31.0 

12  22.6 

+  I  54.9 

-1.0340 1 0.5350 

0.1431 

-23 

-71 

3  Cancri 

6.0 
6.3 

2.90 
2.89 

10.4 

17   34.8 
16  43.7 

12  26.7 
12  48.7 

+  I  58.8 

-0.0130 ;  0.5349 

0.1432 

+38 

-30 

10.5 

+  2  20.2 

+0.87 1 1    ■^  •"•  ■•*• 

'^05^/ 

0.1437 

+90 

+19 

C^  Cancri 

4.8 

+2.92 

-10.9 

+17   56.7 

18     4.1 

-  8  33.6 

-1.2436 

0.5322 

-0.1508 

-44 

-72 

29  Cancri 

6.0 

2.89 

12.3 

14   32.3 

13     2  19.8 

+  7  25.8 

+1.2218 

0.5284 

0.1613 

+90 

+45 

a^  Cancri 

4.0 

2.88 

134 

12    14.5 

17  35-7 

+  6  14.8 

+1.1692 

0.5217 

0.1781 

+90 

+37 

(J  Leonis 

5-9 

2.86 

15-2 

9  29.3 

18    9  Z8.3 

-  2  30.2 

+1.3156 

0.5158 

0.1917 

+90 

+52 

M  Leonis, 

-5.7 

2.86 

15-3 

.     10      9.2 

"     9-3 

-  0  42.4 

+0.2202 

0.5151 

0.1931 

+51 

-24 

0  Leonis 

3.8 

+2.85 

-15.6 

+10   20.6 

16    2.7 

+  4     2.6 

-0.9442 

05134 

-0.1965 

-15 

-80 

II  Sextantis 

6.0 

2.83 

16.1 

8  47  a 

14    I     97 

-II     5.9 

-1.0348 

0.5108 

O.202O 

-20 

-81 

TT  Leonis 

50 

2.83 

16.2 

8  3i.a 

2  17.5 

-10    0.0 

-0.9666 

0.5106 

0.2026 

-i6 

-81 

14  Sextantis  - — 

6.6 

2.81 

163 

6    5-7 

5  52.4 

-  6  31.2 

40.9983 

0.5097 

0.2044 

+90 

+19 

16  Sextantis-       — 

6.9 

2.81 

16.4 

6  39  4 

7  "9 

-  5  13.9 

+0.1006 

0.5094 

0.2050 

+44 

-32 

34  Sextantis 

6.7 

+2.75 

-16.9 

+  4     6.0 

15    z  26.6 

-II  29.7 

-0.8696 

0.5061 

-0.21  H 

-  9 

-86 

36  Sextantis-,     .   . 

6.6 

2.75 

16.9 

3  30  6 

2  50.2 

-10    8.3 

+0.0606 

0.5059 

O.2II4 

+43 

-35 

55  Leonis 

6.2 

2.73 

16.8 

I  159 

8  38.2 

-  4  30.0 

+0.7711 

0.5053 

0.2123 

+90+  3 

57  Leonis 

6.9 

2.73 

16.8 

0  57.7 

8  54.2 

-  4  M-3 

+1.0523 

0.5053 

0.2123 

+90  1  +21 

/*  Leonis  -  - 

5.4 

2.71 

16.8 

0  32.0 

12  59.9 

-  0  15.5 

+0.6585 

0.5049 

0.2126 

+84-3 

/«  Leonis 

5.7 

+2.69 

-16.9 

+  0  28.2 

18  35  2 

+  5  X0.7 

-0.4605 

0.5049 

-0.2129 

+14   -67 

f  Leonis 

5.3 

2.66 

16.5 

-  2  27.4 

16    3  42.2 

-  9  57  5 

+0.8539 

0.5051 

0.2123 

+88   +  8 

B.  A.  C.  4006 

6.1 

2.62 

16.0 

4  46.9 

15     45 

+  I     6.0 

+1.0346 

0.5060 

0.2100 

+85   +21 

y  Virginis 

5.7 

2,52 

145 

8  54.3 

17  14  13  8 

-  0  23.6 

+0.8410 

0.5107 

0.2002 

+81+8 

X  Virginis 

5.2 

2.50 

147 

7  270 

17     9-4 

+  2  27.0 

-1.1322 

0.51 16 

0.1984 

-60  -90 

V*  Virginis 

5.2 

+2.47 

-14.0 

-  9    0.0 

18     I     99 

+10  13.7 

-1.2046 

0.5142 

-O.I93I 

-38   -90 
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OCCULTATIONS,  1900. 


ELEU 

lEN 

fTS  F 

*OR  1 

PHE  PREDICTION  OF  OCCULTATIONS.                     | 

FEBRUARY. 

1 

Thb  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Red'na  from 

Name. 

Mag. 

190 

Ad 

Apparent 
Declination. 

Waahin^on 
Mean  Time. 

Hoar  Angle 
H 

Y 

x' 

y 

N. 

S. 

0 

s 

m 

0       f 

d     h     m 

h     m 

0 

g  Virginis 

59 

+2.43 

-13.4 

-10  12.6 

18     8   15.9 

-  6  52.6 

-1.2198 

0.5168 

-0.1876 

-40 

-90 

i  Virginis 

5.7 

2.38 

12.3 

12    II.5 

18     0.1 

+  2  34-5 

-0.8209 

0.5210 

0.1789 

-11 

-90 

85  Virginis. 

65 

2.34 

10.8 

15    16.1 

1»     3  33  7 

+11  50.9 

+0.8947 

0.5271 

0.1696 

+75 

+13 

B.  A.  C.  4700 

5.6 

2.25 

9.7 

15  49  9 

16     7.3 

+  0     1.3 

-0.5251 

0.5322 

0.1542 

+  3 

-73 

B.  A.  C.  4722—- 

5.8 

2,25 

9.0 

17  44.2 

18  19.6 

+  2     9.5 

+1.1250 

0.5335 

0.1514 

+72 

+40 

10  Librae 

6.5 

+2. 1 1 

-    7.5 

-17  56.7 

20  II  46.5 

-  4  571 

-0.9866 

0.5438 

-0.1 261 

-29 

-90 

<i  Librae 

5.0 

2.04 

6.1 

19  24.9 

21   12.9 

+  4  10.6 

-0.5154 

05496 

0.1 106 

-  2 

-73 

i«  Librae  ; 

6.5 

2.03 

6.1 

19  16.3 

21  43.4 

+  4  40.1 

-0.7247 

0.5499 

0.1097 

-14 

-90 

2.6 

1.84 

31 

22  20.3 

%\  18  44.7 

+  0  58.0 

40.6560 

0.5627 

0.0701 

+63 

-  I 

B.A.C.5395 

7.0 

1.77 

30 

21     8.7 

%%    0  35.0 

+  6  35.9 

-0.9849 

0.5661 

0.0580 

-36 

-90 

p  Ophiuchi(5?*rtw^ 
15  Ophinchi 

5.0 

+  1.74 

-  1.8 

-23  130 

5  404 

+11  30.3 

+0.9404 

0.5689 

-0.0472 

+67 

+18 

73 

1.64 

I.I 

22  59.9 

14    0.1 

-  4  28.1 

+0.3885 

0.5733 

0.0288 

+40 

-17 

Uranus 

22  13.1 

15  40.8 

-  2  51.1 

-0.4759 

0.5746 

0.0249 

-  9 

-71 

22  Ophiuchi 

6.7 

^•5? 

0.6 

23  20.9 

18     5.0 

-  0  32.2 

+0.6565 

0.5754 

0.0195 

+60 

-  I 

24  Ophiuchi 

59 

1.58 

-  0.6 

22  59.5 

18  54.5 

+  0  15.4 

+0.2667 

0.5756 

-0.0176 

+31 

-^3 

52  Ophiuchi 

6.5 

+  1.37 

+  0.4 

-21  58.6 

*«  10  53.4 

-  8  21.6 

-0.7709 

0.5821 

+0.0200 

-26 

-90 

B.A.C.59M 

5-8 

1.35 

05 

21  51.2 

12  18.3 

-  6  59  9 

-0.8664 

0.5824 

0.0234 

-32 

-90 

58  Ophiuchi 

5.4 

1.32 

0.6 

21  38.1 

14  137 

-  5     8.9 

-1.0429 

0.5832 

0.0281 

-44 

-90 

Piazzi  i7»^  330— 

5.3 

1.24 

A.7 

23     8.4 

22  25.6 

+  2  44  2 

+0.8218 

0.5855 

0.0479 

+67 

+10 

Piazzi  i7*>  334 

5-3 

1.24 

1.6 

22  50.3 

22  33  3 

+  2  41.6 

+0.5184 

0.5855 

0.0482 

+51 

-  9 

ii  Sagittarii 

4.1 

+I.I7 

+  1.3 

-21     5.1 

a*  234.5 

+  6  43.6 

-1.0691 

0.5864 

+0.0579 

-43 

-90 

14  Sagittarii 

6.0 

1.18 

1-5 

21  44.4 

2  45-9 

+  6  54.6 

-0.3867 

0.5865 

0.0584 

-  I 

-64 

Saturn  - 

22  25.0 

4  59  2 

+  9    2.7 

+0.4426 

0.5838 

0.0636 

+46 

-12 

B.  A.  C.  6336 

6.2 

1.06 

2.1 

21  28.8 

12  19.4 

-  7  54  0 

+0.0183 

0.5881 

0.0814 

+23 

-38 

B.A.C.6347 

6.0 

1.05 

2.0 

21     8.0 

12  43.7 

-  7  30.6 

-0.3012 

0.5881 

0.0824 

+  6 

-57 

B.  AC.  6386 

7.3 

+  I.OO 

+  2.0 

-20  23.0 

16  21.6 

-  4     II 

-0.7523 

0.5884 

+0.0910 

-18 

-90 

29  Sagittarii 

55 

1. 00 

2.1 

20  26.3 

17     49 

-  3  19  5 

-0.6283 

0.5885 

0.0927 

-II 

-86 

31  Sagittarii  — 

7.0 

I.OO 

2.6 

22     2.3 

18     2.8 

-  2  23.8 

+1.0881 

0.5886 

0.0949 

+68 

+29 

33  Sagittarii  — - 

6.0 

0.99 

25 

21  28.9 

16  48.6 

-  I  39-8 

+0.5958 

0.5886 

0.0968 

+60 

-  5 

f  >  Sagittarii 

5-7 

0.96 

2.2 

20  47.2 

20   lO.O 

-  0  21.6 

+0.0229 

0.5887 

0.0999 

+25 

-37 

f»  Sagittarii 

3-5 

+0.97 

+  2.5 

-21  14.2 

20  18.9 

-  0  13. 1 

+0.4964 

0.5887 

+0.1002 

+53 

-10 

Lalande  35497 

^•i 

0.93 

2.1 

19  23.4 

22   29.7 

+  I  52.7 

-1.1498 

0.5888 

0.1053 

-46 

-90 

B.A.C.6536 

5.8 

0.91 

2.2 

19  26.8 

as   0  35  6 

+  3  53-7 

-0.8652 

0.5888 

0.1  lOI 

-23 

-90 

IT  Sagittarii 

3.1 

0.91 

2.8 

21  10.9 

I   9.8 

•f  4  26.6 

+0.9512 

0.5888 

0.III4 

4^ 

+18 

d  Sagittarii 

5.0 

0.86 

2.4 

19    7-8 

4  22.1 

+  7  31.4 

-0.7502 

0.5888 

O.II87 

-15 

-90 

B.  A.  C.  6658 

7.3 

+0.82 

+  2.4 

-18  33  6 

8  45.4 

+"  34  9 

-0.8007 

0.5887 

+O.I28I 

-17 

-90 

B.A.C.6707 

6.4 

0.78 

2.7 

19    4.4 

II  56.9 

-  9  "3 

+0.1570 

0.5885 

0.1353 

+36 

-30 

B.  A.  C.  6710 

5-8 

0.78 

2.6 

18  27.2 

12    12.6 

-  8  563 

-0.4275 

0.5885 

0.1360 

+  5 

-66 

B.  A.  C.  6992 

6.7 

0.60 

2.6 

15     6.0 

ae  5  58.8 

+  8    9.0 

-1.0266 

0.5863 

O.I7I6 

-28 

-90 

j8  Capricomi 

3-2 

0.60 

2.6 

15     5.8 

6    4-5 

+  8  14.5 

-1.0133 

0.5863 

O.I7I8 

-27 

-90 

B.  A.C.7087 

6.3 

+0.55 

+  2.6 

-14     3-8 

II  27.9 

-10  34.4 

-1.0822 

0.5854 

H>.i8i4 

-31 

-90 

T»  Capricorni 

7.0 

055 

2.8 

15  29.6 

12  44-5 

-  9  20.7 

+05655 

0.5851 

0.1836 

+66 

-  8 

T«  Capricorni  ^ 

5.6 

055 

2.8 

15  18.3 

13  31.9 

-  8  35.2 

+0.5248 

0.5849 

0.1849 

+63 

-10 

8  Aquarii 

6.8 

0.48 

2.7 

13  26.4 

22     2.1 

-  0  24.3 

+0.3131 

0.5833 

0.1984 

+45 

-21 

9  Aquarii 

6.8 

0.48 

2.8 

13  55.2 

22  32.0 

+  0    4.5 

+0.8856 

0.5832 

0.1992 

+76 

+11 

V  Aquarii 

4.7 

+0.46 

+  2.6 

-II  46.6 
NEW 

2T    2     2.6 
MOON, 

+  3  27.1 

-0.5184 

0.5824 

+0.2042 

+  7 

-72 

MARCH. 

45  Piscinm-.- 

6.9 

+0.45 

+  3.5 

+  7    8.4 

a  12  57.0 

+11  18.7 

+0.1508 

0.5737 

+0.2269 

+47 

-29 

lox  Piscium 

6.3 

0.70 

41 

14    91 

8  18  33.3 

-  8  lo.o 

-0.5614 

0.5760 

0.1912 

+  8 

-^ 

104  Piscium 

7-5 

0.71 

4-3 

13  46.8 

20     1.2 

-  6  45.3 

+0.0887 

0.5760 

0.1889 

+44 

-28 

27  Arietis 

6.3 

0.96 

4-4 

17  15  8 

4  17  364 

-  9  58.1 

+0.2716 

0.5777 

0.1511 

+55 

-14 

B.  A.  C.  782 

7.0 

+0.98 

4  4.1 

+18  26.4 

18  43.0 

-  8  53.9 

-0.7552 

0.5778 

+0.1489 

-  4 

-72 
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ELEN 

lENTS  FOR  THE  PREDICTIO 
MARCH. 

N  OF  0 

At  Conjumc 

CCULl 

rATIC 

)NS. 

Thb  Star's 

;tion  in  R.  a. 

Limiting  1 
Parallels,  j 

Red'na  from 

Name. 

Mag. 

Apparent 
Decfinadon. 

Washington 
Mean  Tame. 

Hour  Angle 
H 

Y 

jr' 

y 

N. 

S. 

£ka 

A< 

8 

i» 

e         r 

d     h     m 

b     m 

e 

e 

36  Arietis- 

6.5 

+  1.04 

+  4.1 

+  17    20.5 

4  23  11.7 

-  4  35-2 

+1.0073 

0.5780 

+0.1402 

+90 

+30 

40  Arietis  .    - 

6.3 

1.06 

.        4.2 

17    52.1 

5     0  56.8 

-  2  23.9 

+0.7148 

0.5781 

0.1365 

+90 

+11 

p«Arietis  - 

6.0 

1. 10 

41 

17    55.7 

3  58  5 

+  0      I.O 

+1.0604 

0.5781 

0.1303 

+90 

+35 

47  Arietis 

6.0 

X.II 

3.8 

20    16. 1 

4  53  0 

+  0  53  4 

-1.2120 

0.5785 

0.1285 

-42 

-70 

54  Arietis 

6-3 

I.I7 

4.5 

18    24.8 

9  11.2 

+  5     2.0 

+1.2194 

0.5781 

O.H94 

+90 

+51 

4.0 

+I.I9 

+   4.1 

-I-I9   21.0 

lo  31.7 

+  6  19.5 

+0.4188 

0.5781 

+0.1 165 

+^5 

-  4 

C  Arietis 

4.8 

I.2I 

44 

20   40.5 

II  53  2 

+  7  38.0 

-0.7838 

0.5781 

0.1 136 

-  6 

-69 

n  Arietis 

50 

1.25 

4-3 

20  47-3 

14  30.8 

+10    9.7 

-0.6097 

0.5780 

0.1080 

+  4 

-62 

r*  Arietis 

P 

1.26 

41 

20  23.1 

15     96 

+10  47.1 

-O.1271 

0.5780 

0.1066 

+31 

-31 

65  Arietis 

6.0 

1.27 

4.0 

20  27.1 

15  514 

+11  27.3 

-0.1207 

0,5780 

0.1050 

+31 

-31 

B.  A.  C.I  143 — 

6.0 

+1.39 

+  3.5 

+20  36.9 

6    0  11.8 

-  4  309 

+0.5115 

0.5773 

+0.0866 

+73 

+  5 

B.  A.  C.  1189 

6.0 

1-43 

3.8 

21    56.5 

2  27.0 

-  2  20.7 

-0.6737 

0.5771 

0.0815 

0 

-65 

32  Tauri 

6.0 

1.47 

3.6 

22    II.5 

5  20.7 

+  0  26.5 

-0.7066 

0.5768 

0.0750 

-  2 

-67 

A^  Tauri 

4.6 

1.52 

3-2 

21    48.6 

8  37-4 

+  3  35.9 

-0.0771 

0.5763 

0.0676 

+34 

-25 

A«  Tauri 

6.3 

150 

3-2 

21    44  4 

8  53.3 

+  3  51  3 

+0.0127 

0.5762 

0.0670 

+39 

-20 

51*  Tauri - 

6.0 

+i.6o 

+  2.5 

-1-21    20.1 

14  22.0 

+  9    78 

+0.7687 

0.5753 

+0.0545 

+90 

+23 

53  Tauri 

6.0 

1.60 

23 

20   54.1 

14  49  I 

+  9  33  9 

+1.2473 

0.5752 

0.0535 

+90 

+62 

56  Tauri , 

6.0 

1.61 

2.5 

21    319 

14  530 

+  9  37  6 

+0.5912 

0.5752 

0.0533 

+«2 

+12 

X^  Tauri  - 

4.7 

1.64 

2.5 

22      39 

17  17.4 

+11  567 

+0.1552 

0.5748 

0.0478 

+48 

-10 

X^  Tauri 

6.3 

1.64 

2.5 

21    58.3 

17  18.8 

+11  58.0 

+0.2552 

0.5747 

0.0478 

+54 

-  6 

v^  Tauri 

47 

+1.65 

+   2.6 

+22    35.3 

17  407 

-II  40.8 

-0.3718 

0.5746 

+0.0469 

+17 

-40 

t^  Tauri 

6.0 

1.66 

2.7 

22    46.3 

18     5-6 

-II  16.8 

-0-5453 

0.5746 

0.0460 

+  7 

-52 

B.  A.  C.  1373  — 

6.0 

1.66 

2.2 

21    23.8 

18  25.0 

-10  58.2 

+0.9083 

0.5745 

0.0453 

+90 

+32 

T  Tauri 

4.5 

1.75 

2.0 

22  45  9 

T    0  24.2 

-  5  12.1 

-0.2961 

0.5731 

0.0316 

+22 

-34 

B.  A.  C.  1463 

6.3 

1.76 

2.2 

23  26.7 

I  51.4 

-  3  48.2 

-0.9683 

0.5731 

0.0283 

-20 

-67 

99  Tauri 

6.0 

+1.84 

+   1.7 

+23  47.6 

6  59.5 

+  I     8.7 

-1.2224 

0.5713 

+0.0166 

-48 

-66 

105  Tauri 

6.0 

1.89 

05 

21  344 

II  21. 1 

+  5  20.9 

+1.1755 

0.5699 

0.0068 

+90 

+57 

X08  Tauri 

6.3 

194 

03 

22  10.2 

14  34  5 

+  8  27.3 

+0.5537 

0.5689 

+0.0004 

+78 

+15 

n  Tauri    ■ 

5.7 

1.96 

+   O.I 

21    59.6 

16  13.1 

+10    2.3 

+0.7392 

0.5683 

-0.0040 

+90 

+26 

0  Tauri 

6.0 

2.01 

-  0.4 

21    51.I 

19  49.7 

-10  28.8 

+0.8626 

0.5669 

0.0120 

+90 

+32 

Nbptune  ' 

+22      4.3 

8     I  38.0 

-  4  52.9 

+0.5239 

0.5646 

-0.0247 

+75 

+11 

B.  A.  C.  1801 

6.0 

+2.IO 

0.0 

23    95 

2  37  5 

-  3  55  6 

-0.6615 

0.5643 

0.0267 

+  I 

-61 

140  Tauri 

7.0 

2.19 

-  1.7 

22  53.6 

10  lO.I 

+  3  21.2 

-0.6409 

0.5610 

0.0427 

+  2 

-60 

141  Tauri 

6.7 

2.20 

19 

22  23.8 

10  43  2 

+  3  531 

-0.1354 

0.5608 

0.0438 

+31 

-26 

I  Geminorum 

50 

2.21 

1.8 

23  i6.i 

II  46.7 

+  4  54-4 

-1.1181 

0.5604 

0.0460 

-34 

-67 

3  Geminorum 

6.3 

+2.24 

-  2.1 

+23    7-7 

14  16.5 

+  7  18.9 

-1.0906 

0.5592 

-0.051 1 

-31 

-67 

4  Geminorum 

7.4 

2.24 

2.2 

23    0.8 

14  37-2 

+  7  39.0 

-0.9847 

0.5590 

0.0518 

-22 

-67 

6  Geminorum 

6.7 

2.25 

2.3 

22  55  8 

15  26.0 

+  8  26.0 

-09390 

05586 

0.0535 

-18 

-67 

ij  Geminorum 

3.5 

2.26 

2.6 

22  32.1 

16  35-2 

+  9  32.9 

-0.5769 

0.5581 

0.0558 

+  6 

-56 

fi  Geminorum 

32 

2.30 

2.8 

22  33  8 

20  12.3 

-10  57.5 

-0.8244 

0.5564 

0.0630 

-10 

-67 

24  Geminorum 

7.2 

+2.31 

-  3.5 

+21  42.0 

21  27.9 

-  9  44-5 

+0.0272 

0.5558 

-0.0655 

+41 

-19 

•7.0 

2.32 

39 

20  51.0 

22  25.0 

-  8  49.3 

+0.8808 

0.5553 

0.0674 

+90 

+28 

16  Geminorum 

6.8 

2.32 

4.0 

20  33.3 

22  29.8 

-  8  44.7 

+1.1935 

0.5553 

0.0675 

+90 

+53 

d  Geminorum 

6.0 

2.43 

49 

21  52.7 

•    9  14  7 

+  I  38.3 

-1.0729 

0.5499 

0.0878 

-28 

-68 

C  Geminorum 

4.0 

2.48 

59 

20  42.9 

15     5.7 

+  7  17.7 

-0.3562 

0.5469 

0.0982 

+19 

-44 

56  Geminorum 

5.7 

+2.55 

-  7.0 

+20  37.8 

23  29.6 

-  8  34.8 

-1.1511 

0.5426 

-0.1124 

-35 

-69 

61  Geminorum 

6.0 

2.57 

7.3 

20  27.3 

10     I  51.9 

-  6  17.1 

-1.2322 

0.5414 

0.1 162 

-45 

-70 

/  Geminorum-— 

6.0 

2.59 

8.8 

17  58.0 

7  55  6 

-  0  25.1 

+0.8284 

0.5383 

0.1257 

+90 

+18 

^  Geminorum 

5.3 

2.62 

8.9 

18  45.1 

II     7.9 

•f  2  41.1 

-0.5151 

0.5366 

0.1305 

+10 

-59 

B.  A.  0.2658 

7.2 

2.67 

97 

18  31.0 

18  15.3 

+  9  35.1 

-1.2260 

0.5331 

0.1407 

-42 

-71 

3  Cancri 

6.0 

•f2.66 

-lO.O 

+17  34-8 

18  19.3 

+  9  38.9 

-0.2057 

0.5331 

-0.1408 

+27 

-40 

5  Cancri  •*-    .-.  - 

2-3 

2.66 

10.3 

I6  43.7 

18  41.4 

+10    0.4 

+0.6775 

0.5328 

0.1413 

+90 

+  7 

29  Cancri 

6.0 

2.72 

12.2 

14  32.3 

11    8  15.7 

-  0  50.3 

+1.0539 

0.5265 

0.1586 

+90 

+30 

a«  Cancri • 

4.0 

2.78 

14.1 

12    14.5 

23  35-6 

-  9  57.9 

+1.0326 

0.5200 

0.1752 

+90 

+25 

«  Leonis 

59 

2.82 

159 

9  29.3 

IS  15  21.7 

+  5  20.6 

+1.2118 

0.5145 

0.X889 

+90 

+39 

A  Leonis 

5-7 

•1-2.84 

-15.9 

+10    9.1 

17  12.9 

+  7     8.6 

+0.1230 

0.5140 

-0.1903 

+45 

-29 
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ELEN 

IE^ 

rxs  I 

^OR  1 

PHE  PR 

EDICTION  OF  OCCULTATIONS.                   1 

MARCH. 

1 

Thk  Stas's 

At  Comjunctxom  in  R.  A. 

Umidng 
ParaUeU. 

Red'na  from 

Nune. 

Mag. 

DecSnaSoo. 

Washington 
Mean  'nma. 

Hoar  Angle 
H 

Y 

x' 

y 

N. 

S. 

Aa 

Ad 

' 

8 

n 

0       t 

d     h     m 

b     m 

e 

e 

0  Leonis 

3.8 

+2.85 

-16.2 

+10  20.6 

1»22      7.4 

+"  54.7 

-X.0310 

0.5126 

-0.1937 

-21 

-80 

II  Sextantis 

6.0 

2.87 

17.0 

8  47.2 

18    7  15.6 

-  3  12.5 

-X.0969 

0.5125 

0.1993 

—26 

-81 

ff  Leonis 

5.0 

2.87 

17.1 

8  31.2 

8  23.6 

-2     6.4 

-X.0287 

0.5124 

0.1999 

-20 

-81 

14  Sextantis 

6.6 

2.87 

17.6 

6     5.7 

"  58.7 

+    I    22.6 

•fo.9466 

0.5093 

0.2017 

+90   +15 

16  Sextantis 

6.9 

2.87 

17.6 

6  39-4 

13  18.4 

+   2   40.1 

+0.0538 

0.5091 

0.2024 

+41    -34 

34  Sextantis 

6.7 

+2.90 

-i8.6 

-I-  4    6.0 

14    7  330 

-  3  35-9 

-0.8615 

0.5067 

-0.2088 

-9-86 

36  Sextantis. 

6.6 

2.90 

18.7 

3     0.5 

8  56.6 

-  2  14.5 

+0.0615 

0.5067 

0.2092 

+42    -35 

55  Leonis    *-  ■ 

6.2 

2.90 

18.9 

I  15  9 

14  44.0 

+  3  23.2 

+0.7871 

0.5064 

0.2102 

+90+4 

6.9 

2.90 

19.0 

0  57.7 

15     0.0 

+  3  38.9 

+1.0689 

0.5064 

0.2102 

+90 

+23 

5.4 

2.91 

19.2 

0  31.9 

19    5.1 

+  7  371 

+0.6858 

0.5063 

0.2107 

+87 

-    I 

/«  Leonis 

5-7 

+2.91 

-19.1 

+  0  28.1 

1«    0  39.5 

-10  57.6 

-0.4185 

0.5065 

-0.21 10 

+16 

-64 

5-3 

2.92 

19.2 

-  2  27.4 

9  44  5 

-  2     7.7 

+0.9183 

0.5072 

0.2105 

+88 

+  13 

B.A.C.4006  — 

6.1 

2.93 

19.0 

4  47  0 

21     3.8 

+  8  52.8 

+1.1268 

0.5084 

0.2085 

+«5 

+27 

y  Virginis 

5-7 

2.94 

18.2 

8  54  3 

16  20     5.8 

+  7  15.8 

40.9871 

0.5137 

0.1990 

+81 

+19 

X  Virginis 

5-2 

2.94 

i8.i 

7  27.0 

23     0.4 

+10    5.4 

-1. 1995 

0.5146 

0.1975 

-37 

-90 

:    if  Virginis 

5.2 

+2.94 

-17.5 

-  9    0.1 

17    6  58.4 

-  6  10.4 

-10357 

0.5172 

-0.1920 

-^4 

-90 

^  Virginis 

5-9 

2.93 

17.0 

10   12.6 

14     2.4 

+  0  41.3 

-1.0373 

0.5198 

0.1866 

-25 

-90 

i  Virginis  ••"  "* 

5.7 

2.93 

16. 1 

12  11.5 

23  44.3 

+10    6.1 

-0.6206 

0.5238 

0.1779 

0 

-82 

6.5 

2.94 

14.8 

15  16.2 

18     9  16.3 

-  4  39-2 

+  I.IIIO 

0.5279 

0.1681 

+75 

+29 

B.  A.  C.4700 

5.6 

2.90 

13-5 

15  50.0 

21  492 

+  7  30.6 

-0.2898 

0.5340 

0.1531 

+15 

-56 

xo  Librae 

6.5 

+2.84 

-10.9 

-17  56.8 

19  17  32.0 

+  2  35.8 

-0.7316 

0.5441 

-0.1249 

-13 

-90 

£»  Librae 

50 

281 

94 

19  25.0 

ao   3   2.4 

+11  47.5 

-0.2498 

0.5490 

0.1093 

+13 

-53 

£«  Librae 

6.5 

2.80 

93 

19  16.4 

3  33.2 

-II  42.7 

-0.4601 

0.5492 

0.1085 

+  i!-69 

S  Scorpii — 

2.6 

2.70 

5-7 

22  20.3 

ai   0  50.1 

+  8  50.8 

+0.9439 

0.5597 

0.0691 

+^   +18 

««  Scorpii 

4.6 

2.63 

5-8 

20  36.0 

4   0.2 

+11  54.4 

-I.I288 

0.5610 

0.Q627 

-48   -90 

B.  A.  C.  5395 

7.0 

+2.61 

-  5-2 

-21     8.8 

646.3 

-  9  25.4 

-0.7098 

0.5623 

-0.0571 

-19,-90 

u  Ophinchi 

50 

2.62 

3.9 

23  13  I 

XI  57-6 

-  4  24.8 

+1.2360 

0.5644 

0.0464 

+67   +50 

4-7 

2.53 

41 

21  15.2 

14  51  2 

-  I  37-6 

-0.9853 

0.5657 

0.0403 

-38I-90 

JUPITBR 

21   11.9 

19  44.6 

+  3     5  3 

-1.2122 

0.5669 

0.0297 

-59-90 

15  Ophiuchi 

7-3 

2.52 

2.8 

22  54.2 

20  28.0 

+  3  47.3 

•K>.68oi 

0.5679 

0.0283 

+63+1 

Uranus 

-22  14.9 

22  34  4 

+  5  491 

-0.1713 

0.5690 

-0.0236 

+  7-49 

22  Ophiuchi^— ~ 

6.7 

+2.49 

-  2.1 

23  20.9 

a2   0  38.7 

■^  I  ^^J 

+0.9517 

0.5694 

0.0191 

+67+19 

5.9 

2.47 

2.1 

22  59  5 

I  29.4 

+  8  37.8 

+0.5572 

0.5696 

0.0173 

+51 1  -  6 

B.A.C.5758 

6.6 

2.38 

2.1 

21  25.6 

5  32.7 

-10  27.6 

-1.1517 

0.5710 

-0.0083 

-54   -90 

52  Ophiuchi 

6.5 

2.25 

0.1 

21  58.6 

17  54.3 

+  I  26.9 

-04967 

0.5743 

+0.0196 

-II 

-72 

B.  A.  €.5954 

6.8 

+2.23 

-  0.1 

-21  51.2 

19  217 

+  I  51.2 

-0.5947 

0.5746 

+0.0229 

-16 

-82 

58  Ophiuchi 

5.4 

2.20 

+  0.1 

21  38.1 

21  20.7 

+  3  45.8 

-0.7740 

0.5750 

0.0274 

-25 

-90 

Piazzi  17^  330— 

5.3 

2.13 

1.6 

23     8.4 

23     5  48.2 

+11  54.5 

+1.1137 

0.5766 

0.0467 

+67   -34 

Piazzi  ly^  334  — 

5-3 

2.12 

1.6 

22  50.3 

5  56.1 

-II  57.9 

+0.8060 

0.5766 

0.0470 

+67+  9 

fi  Sagittarii 

41 

2.03 

14 

21     5.1 

10    53 

-  7  57  9 

-0.8080 

0.5771 

0.0565 

-251-90 

14  Sagittarii 

6.0 

+2.04 

+  1.7 

-21  44.4 

10  17.1 

-  7  46.6 

-0.1153 

0.5772 

+0.0569 

+14 !  -45 

15  Sagittarii 

5.8 

2.01 

1-4 

20  45.5 

10  42.2 

-  7  22.3 

-1.1132 

0.5773 

0.0579 

-471-^ 

17  Sagittarii 

7.0 

2.00 

1-4 

20  34-6 

II  16.8 

-  6  49.0 

-1.2664 

0.5773 

0.0592 

-65I-90 

21  Sagittarii 

5.1 

1.96 

1.8 

20  35-7 

14  56.7 

-  3  17-3 

-1.0140 

0.5777 

0.0675 

-37,-90 

22  21.7 

15  16.9 

-  2  57.9 

+0.8428 

0.5761 

0.0682 

+68 

+12 

B.A.C.6336 

6.2 

+I.9I 

+  2.7 

-21  28.8 

20  10.5 

+  I  44.8 

+0.2888 

0.5780 

+0.0791 

+38 

-22 

B.A.C.6347 

6.0 

1.89 

2.6 

21     8.0 

20  35.8 

+  2     9.2 

-0.0358 

0.5780 

0.0802 

+20 

-40 

B.  A.  C.  6386 

73 

1.83 

2.7 

20  22.9 

24    0  21.3 

+  5  46.4 

-0.4950 

0.5780 

0.0885 

-  4 

-72 

29  Sagittarii 

5-5 

1.82 

2.9 

20  26.3 

I     6.3 

+  6  29.7 

-0.3707 

0.5781 

0.0901 

+  4 ;  -62 

33  Sagittarii 

6.0 

1.82 

3.4 

21  28.9 

2  53  7 

+  8  13.1 

+0.8701 

0.5782 

0.0941 

+69J+13 

f '  Sagittarii 

5-7 

+1.78 

+  31 

-20  47.2 

4  18. 1 

+  9  43  3 

+0.2883 

0.5782 

+0.0972 

+40 ,  -22 

^Sagittarii  

35 

1.80 

3-5 

21   14.2 

4  27.3 

+  9  431 

+0.7674 

0.5782 

0.0975 

+^  +  6 

Lalande  35497 

6.4 

1-73 

31 

19  23.4 

6  42.9 

+11  537 

-0.9083 

0,5782 

0.1024 

-27 

-90 

B.A.  C.6536 

5.8 

1.71 

3-3 

19  26.8 

8  53-5 

-10     0.5 

-0.6212 

0.5782 

0.1071 

-9 

-84 

d  Sagittarii 

5.0 

1.65 

35 

19     78 

12  48.4 

-  6  14.4 

-0.5086 

0.5781 

0.1 154 

-  2 

-73 

ffl  Sagittarii 

6.5 

+1.62 

+  3.5 

-18  29.6 

14  34  4 

-  4  32-3 

-0.9535 

0,5780 

+0.1 191 

-28   -90J 
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ELE\ 

lENTS  FOR  THE  PREDICTIO 

MARCH. 

►N  OF  OCCULTATIONS. 

!l 

Thk  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Red'ns  from 
Z900.0 

Apparent 
Decanation. 

Washington 
Mean  Time. 

Hour  Angle. 
H 

Y 

x' 

Y 

N. 

S. 

Aa 

AX 

B.A.C.6658 
B.  A.  C.6707 
B.  A.  C.  6710 
B.  AC.  6992 
P  Capricomi 

7-3 
6.4 
5.8 
6.7 

3-2 

s 

+1.59 

1.55 

1-54 

1.27 

1.27 

+3.7 
41 

39 
4-2 
4-2 

e        » 

-18  33.6 

19     43 
18  27.2 

15     59 
15     5.8 

d     h     m 

24  17   II. I 

20  40.2 

20   56.4 

35  15  21.7 

15  27.7 

h     m 

-  2      1.5 
+   I   19.9 
+  1  35  4 

-  4  40.2 

-  4  34.4 

-0.5654 
+0.4040 

-0.1923 
-0.8279 
-0.8141 

0.5779 
0.5776 
0.5776 
0.5758 
0.5758 

+0.1245 
0.1316 
0.1321 
0.1667 
0.1669 

e 

-  4 
+50 
+17 
-15 

e 

-78 
-16 
-50 
-90 
-90 

B.  AC.  7087 
T*  Capricomi  •^- 
T«  Capricomi—— 

8  Aquarii    .,.«« 

9  Aquarii  ^ 

6.3 

5.6 
6.8 
6.8 

+1.20 
1.20 
1.19 
1.08 
1.07 

+43 

4-8 

4.8 

4.7 

•   4-9 

-14     3-8 
15  29.5 
15  18.3 
13  26.4 
13  55  2 

21  2.4 

22  11.7 

23  10.7 

»e  7  57.9 

8  28.7 

+  0  48.1 

+  2     4-5 
+  2  51.6 
+11  19.5 
+11  49.2 

-K1.8942 
40.7768 
+0.7338 
+0.5009 
+1.0803 

0.5751 
0.5749 
0.5749 
0.5738 
05738 

+0.1763 
0.1784 

0.1797 
0.1930 
0.1938 

-18 
+75 
+74 
+62 
+76 

-90 

+  5 

+  2 
-11 
+22 

V  Aquarii 
17  Aquarii 
19  Aquarii 

B.A.C.7562  — 
c^  Capricomi  — 

2:^ 
5.8 
55 

5-5 

+1.02 
0.95 
0.94 
0.86 
0.86 

+4-5 
4-2 
4.3 
45 
4.5 

-II  46.5 

9  44.7 
10  10.4 

9  29.7 
9  32.4 

12     5-9 

17  49.0 

x8  47.0 

»T    3  13-3 

3  15.4 

-  8  41.5 

-  3  ii.o 

-  2  15.0 
+  5  42.9 
+  5  54.9 

-0.3519 
-1.2158 
-0.5891 
+0.5272 
+0.5798 

05734 
0.5728 

0.5727 
0.5720 
0.5720 

+0.1988 
0.2055 
0.2073 
0.2166 
0.2166 

+15 
-40 

+  4 
+69 
+73 

-59 
-90 
-78 
-10 
-7 

^  Capricomi  "~"^ 
30  Aquarii 

B.A.C.7744 
B.  A.  C.  7752 
51  Aquarii   . 

6.4 
5-8 
6.7 
6.7 
5.8 

+o.$6 
0.79 

0-75 
0.74 
0.71 

+4.5 
41 
39 
3.8 
4.0 

-  9  44.2 
7    0.3 
5  12.8 

4  56.8 

5  20.5 

II    6.8 

15  "7 
15  40.8 
20    4.8 

+  6  26.2 
-10  30.7 

-  6  34  6 

-  6    6.6 

-  I  52.1 

+0.8909 
-0.1996 
-1.0485 
-1.2013 
+0.1965 

0.5720 

0.5716 

0.5711 

0.5714 
0.5714 

+0.2 171 
0.2238 
0.2269 
0.2273 
0.2301 

+80 
+26 
-23 
-34 

+49 

+IX 

-50 
-90 

-27 

K  Aquarii — 

Lalande  44337- 
3  Piflcium 

5.2 

.6.3 

6.4 

+0.67 

0.66 

-1-0.61 

+39 

3.8 

+3.4 

-  4  44-6 
4     4.3 

-  0  21.0 

NEW 

98    I  57-2 

3  15  4 

11  47.7 

MOON, 

+  3  47.5 
+  5    2.9 
-xo  43  3 

+0.9666 
+0.6108 
-1.0383 

0.5714 
0.5714 
0.5718 

+0.2332 

0.2337 

+0.2363 

-21 

-90 

APRIL. 

B.  A.  C.  782 

7.0 
6.5 

+0.72 
0.76 

+2.7 
25 

+18  26.4 
17  20.5 

1    4  47  5 
9    8.7 

+  2  58.7 
+  7    9.9 

-0.9314 
+0.8015 

0.5875 
0.5879 

+0.1495 
0.1406 

-16 
+90 

-82 
+16 

40  Arietis  -•••••• 

p«  Arietis-^  ■ 
p*  Arietis 

54  Arietis    ^  '■'■* 
3  Arietis  ■-— 

6.3 
6.0 
6.0 
6.3 
40 

+0.77 
0.80 
0.80 
0.85 
0.87 

+2.5 
2.4 
2.3 
2.3 
24 

+17  52.1 
17  55-6 

17  37-5 

18  24.7 

19  21.0 

10  50.8 

13  47-2 

14  1.9 
18  50.8 
20    9.2 

+  8  48.1 
+11  37-7 
+11  51.8 

-  7  30.4 

-  6  15.0 

+0.5107 
+0.8450 
+1.1812 
40,9936 
+0.2018 

0.5881 
0.5884 
0.5884 
0.5885 
0.5885 

+0.1 371 
0.1309 
0.1303 
0.1 199 
0.1 170 

+72 
+90 
490 
+90 

+51 

0 

+20 
+47 

+31 
-15 

C  Arietis 

n  Arietis 

T«  Arietis 

65  Arietis 

Vbnus 

4.8 
50 
53 
6.0 

-1-0.88 
0.91 
0.91 
0.92 

+2.6 
25 
24 

2.4 

-l'20   40.5 

20  47-3 
20  23.1 

20  27.0 

21  31.2 

21  27.9 
%    0    0.9 

0  38.4 

1  18.9 

7  49  7 

-  4  59  4 

-  2  22.3 

-  I  56.2 

-  I  17  3 
+  4  58.5 

-0.9871 
-0.8188 

-0.3441 
-0.3389 
-0.7891 

0.5885 
0.5885 
0.5885 
0.5885 

05429 

+0.1141 
0.1084 
0.1070 

0.1055 
0.0769 

-21 

-  9 

+19 
+19 

-  8 

-70 
-69 

-44 

B.  A.  C.  1 143  -^ 
B.  A.  C.  1189 

32  Tauri 

Ai  Tauri 

A«  Tauri 

6.0 
6.0 
6.0 
4.6 
63 

+1.01 
1.04 
1.07 

1. 10 

1. 11 

+2.0 
2.2 
2.0 

17 
17 

+20  36.8 

20  56.5 
22  11.4 

21  48.5 
21  44-4 

9  24.2 
II  35-2 
14  23.6 
^7  34-2 
17  49.7 

+  6  29.4 

+  8  35-4 
+11  17.3 

-  9  39  4 

-  9  24.5 

+0.2725 
-0.8979 

-09336 
-0.3170 
-0.2287 

0.5879 
0.5877 
0.5873 
0.5868 
0.5868 

+0.0869 
0.0818 
0.0752 
0.0677 
0.0671 

+55 
-15 
-17 

4-20 
+25 

-  8 
-68 
-68 
-39 
-33 

51  Tauri 

53  Tauri      ■  -^^^^^^ 

6.0 
6.0 
6.0 
4.7 
6.3 

+1.16 
I.i6 

1. 17 

1. 18 
1.19 

+1.2 
i.i 
1.2 
1.2 
1.1 

+21  20.1 

20  54.0 

21  31.9 

22  39 
21  58.3 

23    8.5 

23  34-7 

23  38.4 

8     I  58.4 

I  59  8 

-  4  17.9 

-  3  52.6 

-  3  49.1 

-  I  34  4 

-  I  33.1 

+0.5105 
+0.9839 
+0.3349 
-0.0968 
40.0014 

0.5857 
0.5856 

0.5855 
0.5850 
0.5850 

+0.0545 
0,0534 
0.0530 
0.0478 
0.0477 

+73 

+90 

+59 
+33 
+38 

+  8 

+37 
-  2 

-24 

-19 

X'  Tauri 
;t«  Tauri 

vi  Tauri 
t;«  Tauri 

B.  A.  C.  1373-^ 
r  Tauri 

B.  A.  C.  1463 

4-7 
6.0 
6.0 
45 
6.3 

+1.21 
1.22 
1. 21 
1.29 
X-3I 

+1.3 
1.3 
0.9 
0.9 

+1.0 

+22  35.2 
22  46.3 

21  23.5 

22  45-9 

23  26.7 

2  20.8 

2  45  I 

3  39 
8  52.5 

10  17. 1 

-  I  12.5 

-  0  49  4 

-  0  31-4 
+  5     4.1 
+  6  25.4 

-0.6170 
-0.7884 
+0.6439 
-0.5491 
-1.2116 

0.5849 
0.5848 
0.5847 
0.5830 
0.5826 

+0.0469 
0.0459 
0.0452 

0.0314 
0.0281 

+  3 
-  8 
+88 

+  7 
-46 

-58 
-67 
+i6 
-52 
-67 

50 

*■* 

-0.3 

+21  26.8 

17  30  2 

-10  37  7 

+1.0061 

0.5799 

+0.01  II 

+90 

M2 

29 
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OCCULTATIONS,  1900. 


ELEMENTS  F 

'OR  THE  PREDICTIO 
APRIL. 

N  OF  OCCULTATIC 

)NS. 

Thb  Star's 

At  Conjunction  in  R.  A. 

Limiting 
ParalleU.  j 

1    Red'ns  from 

1 

Name. 

Mag.'          '9~°- 

Apparent 

Waahiiufton 
Mean  Time. 

Hour  Angle 
H 

Y 

x' 

y 

N. 

S. 

Aa 

Aa 

6.0 

+I.4I 

-  0-4 

0       » 

+21    34.3 

d     h     m 
«  19  30.5 

h     m 
-  8  41.9 

+0.8942 

0.5791 

+0.0064 

e 
+90 

0 

+35 

io8  Tauri  ^  i  ■■    ■ 

6-3 

1-45 

0.5 

22    10.2 

22    38.6 

-  5  40.8 

+0.2791 

0.5778 

-0.0009 

+56 

0 

n  Tauri  -    " 

57 

1.47 

0.7 

21    59.6 

4    0  14.5 

-  4     8.6 

+0.461 1    0.5771 

0.0045 

+69 

+10 

0  Tauri  ^"i^^"^ 

6.0 

I-5I 

I.O 

21    5Z.I 

3  45.3 

-  0  45  5 

+0.5809  ;  0.5755 

0.0125 

+«I 

+16 

Neptune  -^mm 

22      6.3 

9  53  0 

i-  5     8.7 

+0.1966    0.5718 

0.0263 

+50 

-  6 

B.  A.  C.  i8oi 

6.0 

+1.61 

-    1.2 

+23    9-4 

10  22.7 

+  5  37-3 

-0.9258 

0.5722 

-0.0273 

-17 

-67 

140  Tauri 

7.0 

1.70 

2.0 

22   53.6 

17  44  2 

-II  17. 1 

-0.91 16 

0.5683 

0.0432 

-16 

-67 

141  Tauri 

6.7 

1.70 

2.2 

22   23.8 

18  16.6 

-10  45.9 

-0.4097 

0.5680 

0.0444 

+15 

-43 

4  Geminorum 

7-4 

175 

2.4 

23      0.8 

22     5.2 

-  7     5-4 

-1.2498 

0.5659 

0.0524 

-53 

-^ 

6  Geminorum 

6.7 

1.76 

2.5 

22    55,8 

22  52.9 

-  6  19.4  1  -J. 2047 

05654 

0.0540 

-45 

-^ 

J7  Geminorum 

3-5 

+1.77 

-   2.8 

+22    32.1 

5     0     0.7 

-  5  13.9 

-0.8473 

0.5648 

-0.0564 

-12 

-67 

[I  Geminorum 

3-2 

1.81 

3.1 

22    33.8 

3  33  2 

-  I  48.9 

-1.0926    0.5627 

0.0636 

-31 

-67 

14  Geminorum 

7.2 

i.8i 

3-5 

21    42.0 

4  47-2 

-  0  37.5 

-0.2512    0.5619 

0.0660 

+24 

-35 

15  Geminor.(j'*<*w') 

7.0 

1.81 

39 

20   51.0 

5  43.1 

+  0  16.4 

+0.5928    0.5614 

0.0679 

+81 

+11 

16  Geminornm  i 

6.8 

1.81 

4.0 

20  33  3 

5  47  9 

+  0  21.0 

+0^48    0.5614 

0.0680 

+90 

+29 

V  Geminorum 

4-2 

+1.81 

-  41 

+20  16.5 

6  15.2 

+  0  47.4 

+I.1708 

0.56II 

-0.0689 

+90 

+51 

C  Geminorum 

4.0 

2.00 

5.6 

20  42.9 

22     57 

-  7  547 

-0.6298 

0.5513 

0.0985 

+  3 

-64 

/  Geminorum  -■• 

6.0 

2.14 

8.2 

17  540 

6  14  417 

+  8     8.5 

+O.5511 

0.541 1 

0.1255 

+76 

+  2 

g  Geminorum 

5-3 

2.18 

8.2 

18  45.1 

17  52.0 

+11  12.7 

-0.7806 

0.5391 

0.1302 

-  6 

-71 

3  Cancri 

6.0 

2.23 

9.3 

17  34  8 

T    0  59.2 

-  5  537 

-0.4691 

0.5350 

0.1402 

+12 

-57 

6.3 

+2.23 

-9.6 

+16  437 

I    2I.I 

-  5  32.4 

+0.4086 

0.5347 

-0.1407 

+154 

-  7 

6.0 

2.33 

11.5 

M  32.3 

14   49.5 

+  7  31.0 

+0.7951 

0.5273 

0.1577 

+90 

+12 

1   A^  Cancri 

6.0 

2.37 

12.6 

13     2.2 

22    13.9 

-  9  18.0 

+1.2496 

0.5236 

0.1659 

+90 

+47 

4.0 

2.43 

135 

12  14.5 

8    6     5.3 

-  I  407 

+0.7926 

0.5199 

0.1737 

+90 

+10 

K  Cancri 

51 

2.46 

14.2 

II     4.0 

10  55.1 

+  3    0.6    +1.2391 

0.5180 

0.1781 

+90 

+44 

«  Leoni*****^"* 

5-9 

+2.53 

-15.4 

+  9  29.3 

21    49.5 

-10  24.0    +0.9938 

0.5140 

-0.1870 

+90 

+21 

'    h  Leonis 

57 

2.55 

153 

10    9.2 

23    407 

-  8  36.0 

-0.0890 

0.5134 

0.1883 

+33 

-40 

!     0  Leonis 

3.8 

2.56 

15-5 

10  20.6 

»    4  350 

-  3  50.1 

-1.2324 

0.5III 

0.1916 

-39 

-80 

1  iz  Sextantis 

6.0 

2.64 

16.4 

8  47.2 

13  430 

+  5     2.4 

-1.2853 

0.5095 

0.197X 

-45 

-81 

TT  Leonis 

50 

2.64 

16.6 

8  31.2 

14  52.4 

+  6    8.8 

-I.3140 

0.5092 

0.1977 

-37 

-81 

1  14  Sextantis  - 

6.6 

+2.65 

-17.4 

+  6    5.7 

18  27.4 

+  9  387 

+0.761 1 

0.5085 

-0.1995 

+90 

+  4 

!  16  Sextantis 

6.9 

2.66 

'7-3 

6  39  4 

19  45-9 

+10  55.0 

-0.1236 

0.5082 

0.200Z 

+31 

-44 

19  Sextantis  -    ■■ 

6.2 

2.67 

17.8 

5    6-2 

21  43.0 

-II  II. I 

+1.2077 

0.5079 

0.2010 

+90 

+36 

34  Sextantis 

6.7 

2.76 

i8.6 

4    6.0 

10  14     0.8 

+  4  39-5 

-I.002I 

0.5061 

0.2065 

-19 

-86 

36  Sextantis 

6.6 

2.77 

18.8 

3    0.4 

15  24.5 

+  6    0.9 

-0.0780 

0.5060 

0.2068 

+34 

-42 

6.2 

+2.80 

-193 

+  I  15.9 

21   11.8 

+11  38.6 

+0.6591 

0.5059 

-0.2078 

+«4 

-  3 

1  57  Leonis 

6.9 

2.80 

19.4 

0  57.7 

21  27.8 

+11  54-2 

+0.9410 

0.5059 

0.2079 

+90 

+14 

/« Leonis             ~ 

5-4 

2.82 

19-5 

0  31  9 

11     I  32.8 

-  8    7.6 

+0.5672 

0.5060 

0.2084 

+75 

-  8 

/*  Leonis 

57 

2.85 

19.6 

+  0  28.1 

7    6.9 

-  2  42.7 

-0.5240 

0.5063 

0.2087 

+10 

-72 

5.3 

2.90 

20.1 

-  2  27.4 

i6  11.2 

+  6    6.5 

+0.8315 

0.5072 

0.2084 

+87 

+  7 

B.A.C.40o6««» 

6.1 

+2.96 

-20.3 

-  4  470 

13     3  28.8 

-  6  547 

+1.0653 

0.5091 

-0.2065 

+85 

+23 

q  Virginis  m       ■■ 

57 

309 

19.9 

8  54  4 

18    2  24.7 

-  8  37.8 

+0.9777 

0.5155 

0.1975 

+81 

+17 

;r  Virginis 

5-2 

309 

19.6 

7  27.1 

5  18.3 

-  5  49.2 

-I.I977 

0.5166 

0.1958 

-46 

-90 

^  Virginis 

5.2 

313 

193 

9    0.1 

13  13.2 

+  I  51-9 

-I.O162 

0.5196 

0.1907 

-22 

-90 

^  Virginis 

5-9      3.17 

18.9 

10  12.6 

20  14.1 

+  8  40.4 

-1.0022 

0.5225 

0.1854 

-23 

-90 

i  Virginis 

57    +3.22 

-18.2 

-12  11.6 

14     5  512 

-  5  59-5 

-0.5654 

0.5267 

-0.1768 

+  3 

-76 

85  Virginis   -  — • 

6.5      3.28 

17.2 

15  16.2 

15  18.3 

+  3  10-3 

+1.1805 

0.5315 

0.1671 

+75 

+36 

B.  A.  C.  4700 

5-6      3-31 

15.8 

15  50.0 

"     344.3 

-  8  46.9 

-0.1924 

0.5379 

0.1522 

+20 

-50 

B.  AC.  4896 

6.61     3.34 

157 

17  22.7 

23     9.0 

+10    0.4 

-1.2006 

0.5480 

0.1242 

-48 

-90 

10  Librae 

6.5  '     3  35 

131 

17  56.8 

23  16.2 

+10    7.4 

-0.5989 

0.5480 

0.1240 

-  5 

-81 

<^  Librae 

50    +337 

-1 1.6 

-ig  25.0 

16    8  41.9 

-  4  457 

-0.1035 

0.5528 

-0.1084 

+20 

-44 

fi  Librae 

6.5      337 

11.5 

19  16.4 

9  12.4 

-  4  16.2 

-0.3125 

0.5531 

0.1076 

+  9 

-57 

B.  A.  C.  5109 

6.2 1     3.36 

10. 1 

19  20.0 

17  59-8 

+  4  13.4 

-I.I243 

0.5573 

0.0918 

-44 

-90 

2.6 

337 

7-5 

22  20.4 

IT    6  21.3 

-  7  50.6 

+I.II92 

0.5627 

0.068  z 

+68 

+34 

!    L^  Scorpii 

4.6 

331 

7-4 

20  24.0 

9  151 

-  5    2.9 

-I.  i486 

05639 

0.0623 

-49 

-^ 

cj2  Leonis 

4.6 

+3.31 

-  7.3 

-ao  36.0 

9  30  6 

-  4  47.8 

-0.9499 

0.5639 

-0.0617 

-33 

-90 
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ELEM 

[EN 

TS  F 

OR  1 

^HE  PR] 

3DICTION  OF  OCCULTATIONS.                    | 

APRIL. 

Tub  Star's 

At  COHJUHCTIOM  IM  R.  A. 

TJmiring  1 

Parallels. 

Red'ns  from 

Name. 

Mag. 

x9oaa 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hoar  Angle 
H 

Y 

X* 

y 

N. 

S. 

Aa 

Aa 

8 

m 

e         t 

d    h     m 

h     m 

• 

e 

B.  A.  C.  5395 

7.0 

+332 

-6.7 

-21     8.8 

IT  12  16. 1 

-   2      8.2 

-0.5276 

0.5651 

-0.0561 

-  8 

-75 

u  Ophiuchi 

4-7 

3.27 

5.3 

21  15.1 

20  20.0 

+  5  38.6 

-0.7954 

0.5678 

0.0393 

-25 

-90 

JUPITBR 

15  Ophiuchi 

21     4.6 

23  57  2 

+  9    8.0 

-X.1114 

0.5718 

0.0320 

-49 

-^ 

7-3 

3.28 

3.9 

22  59.9 

18     I  56.6 

+11     32 

+0.8781 

0.5695 

0.0272 

468 

+15 

Uranus 

22  1 1.8 

3  16. 1 

-11  40.2 

-0.0098 

0.5710 

0.0245 

+16 

-38 

22  Ophiuchi  -^    1. 

6.7 

+3.26 

-30 

-23  21.0 

6    7.4 

-  8  55.0 

+11545 

0.5706 

-0.0182 

+68 

+40 

24  Ophiuchi  --^— 

5.9 

3.24 

30 

22  59  3 

658.3 

-8    6.0 

+0.7600 

0.5708 

0.0163 

+68 

+  7 

B.  A.  C.  5758 

6.6 

317 

2.7 

21  25.6 

II     2.2 

-  4  10.8 

-0.9502 

05717 

-0.0073 

-38 

-90 

52  Ophiuchi 

6.5 

3.07 

0.3 

21  58.6 

23  27.4 

+  7  47.5 

-0.2849 

0.5738 

+0.0203 

+  I 

-56 

B.A.C.5954 

6.8 

3.05 

-O.I 

21  51.2 

1»    0  55.5 

+  9  12.4 

-0.3823 

0.5740 

0.0236 

-  4 

-63 

58  Ophiuchi 

5.4 

+3-03 

+0.2 

-21  38.1 

2  55.3 

+11    7.8 

-0.5616 

0.5742 

+0.0280 

-13 

-78 

B.A.C.6098 

6.0 

2.92 

1.3 

20  44.2 

II     4.8 

-  5    0.5 

-1.2006 

0.5746 

0.0462 

-56 

-90 

Piazzi  i7»>  334  ^ 

.5.3 

2.96 

2.0 

22  50.3 

"  35-8 

-  4  30.8 

+1.0322 

0.5747 

0.0474 

+68 

+26 

fi  Sagittarii 

4.1 

2.88 

2.2 

21     5.1 

15  47.9 

-  0  27.9 

-0.5907 

0.5747 

0.0567 

-10 

-81 

24  Sagittarii 

6.0 

2.89 

2.4 

21  44  3 

15  59.9 

-  0  16.4 

+0.1070 

0.5747 

00571 

+26 

-32 

15  Sagittarii 

5.8 

+2.86 

+2.2 

-20  45.4 

16  25.2 

+  0    8.1 

-0.8977 

0.5747 

+0.0581 

-30 

-90 

16  Sagittarii 

6.6 

2.86 

2.1 

20  25.0 

16  25.6 

+  0    8.4 

-1.2538 

0.5747 

0.0581 

-61 

-90 

17  Sagittarii 

7.0 

2.85 

2.2 

20  34-6 

17    0.4 

+  0  42.0 

-1.0523 

0.5747 

0.0593 

-41 

-90 

21  Sagittarii 

5.1 

2.81 

2.8 

20  35.7 

20  43.2 

+  4  16.6 

-0.7968 

0.5746 

0.0675 

-23 

-90 

22  20.2 

21  39-3 
SO    2     2.0 

+  5  10.3 
+  9  23.7 

+1.0898 
+0.5179 

0.5750 
0.5743 

0.0695 
40.0790 

+68 

+31 
-  9 

B.  A.  0.6336  — 

6.2 

+2.76 

+3.9 

-21  28.8 

+53 

B.A.C.6347 

6.0 

2.75 

3.8 

21     8.0 

2  27.3 

+  9  48.1 

+0.1901 

0.5743 

0.0799 

+33 

-27 

•      B.A.C.6386 

7.3 

2.69 

4.2 

20  22.9 

6  17.0 

-10  30.6 

-0.2720 

0.5740 

0.0880 

+  9 

-55 

29  Sagittarii 

5.5 

2.68 

4-3 

20  26.2 

7    2.7 

-  9  46.5 

-0.1465 

0.5739 

0.0897 

+15 

-47 

33  Sagittarii    ■■ 

6.0 

2.68 

4-9 

21  28.8 

8  52.1 

-  8    0.9 

+1.1059 

0.5739 

0.0935 

+70 

+32 

f  1  Sagittarii  ->*.» 

5.7 

+2.63 

+4.7 

-20  47.2 

10  18. 1 

-  6  38.3 

+0.5192 

0.5736 

40.0965 

+55 

-  9 

^  Sagittarii 
Lalande  34497 

3-5 

2.65 

5.1 

21  X4.2 

10  27.2 

-  6  29.6 

+X.0024 

0.5735 

0.0968 

+70 

+22 

6.4 

2.59 

4-8 

19  23.3 

12  45.7 

-  4  x6.i 

-0.6890 

0.5733 

0.1016 

-13 

-^ 

B.A.C.6536 

5.8 

2.55 

50 

19  26.7 

14  59.0 

-  2    7.6 

-0.3990 

0.5730 

0.1061 

+  3 

-64 

d  Sagittarii 

5.0 

2.50 

55 

19    7.8 

18  59.0 

+  I  43.6 

-0.2875 

0.5724 

0.1 142 

+10 

-56 

pi  Sagittarii 

4-2 

+2.46 

+54 

-18     2.1 

20  43.7 

+  3  24.5 

-1.2196 

0.5721 

40.1177 

-52 

-90 

f^  Sagittarii 

6.5 

2.47 

55 

18  29.5 

20  47  3 

+  3  28.0 

-0.7356 

0.5721 

0.1 178 

-14 

-90 

B.A.C.6707— 

6.4 

2.39 

6.5 

19    4.3 

21    3     1.8 

+  9  29.0 

40.6361 

0.571  X 

0.1298 

+67 

-  2 

B.  A.  C.  6710 

5.8 

2.38 

6-4 

18  27.1 

3  18.5 

+  9  45  0 

+0.0335 

0.5711 

0.1304 

+29 

-36 

B.  A.  C.  6992 

6.7 

2.07 

7.2 

15     5-9 

22  14.3 

+  4    o.i 

-0.6179 

0.5674 

0.1637 

-  3 

-82 

P  Capricomi 

3-2 

+2.07 

47.2 

-15     5-7 

22  20.4 

+  4    6.0 

-0.6045 

0.5674 

+0.1639 

-  2 

-81 

B.  A.  C.  7087 

6.3 

1.98 

7-4 

14     3.8 

aa  4   55 

+  9  38.8 

-0.6889 

0.5664 

0.1729 

-  6 

-90 

r»  Capricomi  *■— • 

7.0 

1.98 

8.0 

15  29.5 

5  27.2 

+XO  57.6 

+X.0056 

0.5661 

0.1749 

+75 

+21 

T«  Capricomi**— • 

5.6 

1.97 

8.0 

15  18.2 

6  17.8 

+11  46.3 

+0.9615 

0.5660 

0.1762 

+76 

+17 

6.8 

1.83 

8.1 

13  26.3 

15  22.1 

-  3  28.6 

+0.7181 

0.5644 

0.1889 

+77 

+  I 

V  Aquarii 

4-7 

+1.76 

+7.8 

-II  46.5 

19  38.5 

+  0  38.8 

-0.1517 

0.5638 

+0.1944 

+26 

-47 

B.A.C.7408 

6.9 

1.67 

7-5 

9  45.0 

29    1     7.8 

+  5  56.5 

-1.1144 

0.5630 

0.2009 

-31 

-90 

17  Aquarii 

6.2 

1.67 

7.5 

9  44-6 

I  33  4 

+  6  21.2 

-1.0327 

0.5630 

0.20x4 

-24 

-90 

19  Aquarii 

5.8 

1.66 

7.6 

10  10.3 

2  33.4 

+  7  19.1 

-0.3998 

0.5628 

0.2025 

+13 

-63 

1  Aquarii 

4.8 

1.58 

7-3 

8  18.0 

8    7.1 

-XI  18.9 

-1.1446 

0.5623 

0.2084 

-33 

-90 

B.  A.  C.  7562— 

5.5 

+1.54 

+7.9 

-  9  29.7 

II  17.2 

-  8  15.4 

+0.7239 

0.5620 

+0.2x15 

+80 

+  I 

c^  Capricorn!    ■■■■ 

5.5 

1.54 

7-9 

9  32.4 

11  19.4 

-  8  13.3 

+0.7774 

0.5620 

0.2x15 

468 

+  4 

<:«  Capricomi  — 

6.4 

1.54 

8.0 

9  44.1 

II  52.9 

-  7  40.9 

+1.0927 

0.5620 

0.2120 

+81 

+26 

30  Aquarii 

5.8 

1-43 

7-4 

7    0.2 

19  27.2 

-  0  22.5 

-0.0260 

0.5616 

0.2134 

+35 

-40 

B.  A.  C.  7744 

6.7 

1.38 

7.0 

5  12.7 

23  40.6 

+  3  42.1 

-0.8949 

0.5615 

0.2214 

-12 

-90 

B.A.C.7752 

6.7 

+1.37 

-k>.9 

'  4  56.7 

24    0  10.7 

+  4  II. I 

-1.05x0 

0.5615 

+0.2218 

-23 

-90 

51  Aquarii 

5.8 

1.32 

7.2 

5  20.5 

4  43-7 

+  8  34-7 

40.3621 

0.5615 

0.2246 

+59 

-19 

5-2 

1.26 

7.0 

4  44-5 

10  48.0 

-  9  33-7 

+1.1343 

0.5618 

0.2276 

+86 

+29 

Lalande  44337* 

6.3 

1.24 

6.9 

4     4-3 

12    8.8 

-  8  15.7 

+0.7706 

0.5619 

0.2281 

+77 

+  4 

3  Piacium 

6.4 

I.I5 

6.x 

-  0  20.9 

20  57-7 

+  0  14.7 

-0.9197 

0.5628 

0.2307 

-13 

-90 

4.7 

+1.04 

+5.9 

-f  0  42.6 

25    8  34.4 

+11  27.0 

40.7128 

0.5646 

+0.2313 

490 

0 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

APRIL. 


Thb  Stak'8 


At  Conjunction  in  R.  A. 


Limiting 
Parallels. 


Name. 


9  Piscium 
i6  Piscium  - 
19  Piscium  4 

d  Piscium 
45  Piscium^ 


Mag. 


6.6 
5.8 
4.9 
53 
6.9 


Red'na  from 
X9oaa 


+1.04 
1. 01 

0.97 

0.88 

+0.87 


ikh 


+  5.9 
5.7 
5-4 
4-4 

+  4.4 


Apparent 
Decfination. 


Washington 
Mean  Time. 


+  o  34-5 

1  32.9 

2  56.0 
7  38.2 

+  7    8.4 
NEW 


d     h     m 

%h    8  42.8 

12  44.3 

17    7.1 

36     7  57.9 

10     9.5 

MOON. 


Hoar  Angle 
H 


h     m 
+11   35.1 

-  8  31.9 

-  4  18.4 
+10  0.7 
-"  52.3 


+0.8795 
40.8401 

+0.4737 
-a828o 
+0.1511 


0.5646 

05655 
0.5665 
0.5707 
0.5715 


N. 


+0.2313 
0.2308 
0.2297 
0.2226 

+0.22 11 


+90 
+90 
+68 
-  8 
+47 


+10 
+  8 

-13 
-82 
-28 


MAY. 


t  Tauri  ^ 

105  Tauri    -  •  -*— 

io8  Tauri       •  -- 

n  Tauri  ««hhmh 

0  Tauri      .  wi«i 

C  Tauri 
B.  A.  C.  180Z 

Neptune 
140  Tauri 
Z41  Tauri    .^m.  — " 

fl  Geminorum 
\i  Geminorum 

14  Geminorum 

15  Geminor.^ttAi 

16  Geminorum-" 

V  Geminorum  ^ 
C  Geminorum 
/  Geminornm  ^ 
g  Geminornm 
X  Caneri 

3  Caneri 

5  Caneri 
29  Caneri 
A»  Caneri 
60  Caneri 

a«  Caneri'' 


K  Caneri  .-^kw 
<i»  Leonis    ■      ^ 
h  Leonis 
14  Sextantis    mm 

16  Sextantis 
19  Sextantis—- 
34  Sextantis 
36  Sextantis 
55  Leonis-  ■■ 

57  Leonis  ^^m^» 
p^  Leonis  •  ■    m" 
/*  Leonis      '     ■■ 
/*  Leonis 
e  Leonis    ««<«» 

B.  A.  C.  4006 
q  Virginis  — 
X  Virginis 
^  Virginis 
g  Virginis 

i  Virginis 


50 
6.0 
6.3 
5.7 
6.0 

33 
6.0 

7.0 
6.7 

3-5 
32 

7.2 
7.0 
6.8 

4.2 
40 
6.0 

5-3 
6.3 

6.0 
6.3 
6.0 
6.0 
6.0 

40 
51 
59 
5.7 
6.6 

6.9 
6.2 
6.7 
6.6 
6.2 

6.9 
5.4 
6.9 
5-7 
5-3 

6.1 
57 
52 
52 
5-9 

5.7 


+I.IO 

-  1.2 

1.12 

13 

I.I5 

1.4 

i.i6 

1.6 

1.19 

1.8 

+1.23 

-  2.3 

1.27 

2.0 

1.28 

3.1 

1.33 

2.8 

+1.38 

-  32 

1.42 

3.5 

1.42 

3-8 

1.42 

•  42 

1.42 

4-2 

+1.42 

-  4-4 

1-57 

5-5 

1.70 

7-7 

1-74 

7-7 

1.76 

9.0 

+1.79 

-  8.6 

1.79 

8.9 

1.89 

10.6 

195 

1 1.6 

2.00 

12.4 

+2.02 

-12.4 

2.05 

13.1 

2.14 

14.2 

2.16 

14.1 

2.30 

16.3 

+2.32 

-16.1 

2.33 

16.7 

2.47 

174 

2.48 

17.8 

2.53 

18.5 

+2.53 

-18.6 

2.54 

18.7 

2.58 

19.2 

2.61 

18.8 

2.70 

19.6 

+2.80 

-20.1 

3.02 

20.2 

3.03 

19.7 

3.H 

195 

3.18 

19.3 

+21  26.8 

21  34.3 

22  10.2 
21  59.6 
21    5I.I 


+21 
23 


+3.25 


-18.8  I 


49 
94 
22  8.9 
22  53.6 
22  23.8 

+22  32.1 
22  33.8 
21  42.0 
20  51.0 
20  33  3 

+20  16.5 
20  42.9 

17  54.0 

18  45.1 
16     3.3 

+17  34-8 
16  43.7 

14  32.3 

13      2.2 
12      0.3 

+12  14.5 
II      4.0 

9  29.3 
10    9.2 

6  5.7 

+  6  39-4 
5  6.3 
4  6.0 
3  0.5 
1  15.9 

+  o  57.7 
+  o  31.9 

-  o  47.8 
+  o  28.2 

-  2   27.4 

-  4   47.0 

8  54-4 

7  27.1 

9  o.i 
10  12.7 

-12    1 1.6 


1     3  13.0 
5  10.8 

8  14.7 

9  48.6 
13  14  8 

17  23.8 

19  431 

20  22.5 

*  2  54.5 
3  26.1 

9    2.3 

12  29.8 

13  42.2 

14  36.7 

14  41.5 

15  8.1 

3  6  37.4 
22  53.0 

4  I  59.6 

7  II  7 

8  59  o 

9  20.5 
22  36.0 

«    5  541 

12  2Z.8 

13  39-8 

18  26.5 

•  5  147 

7  51 
T    I  43.9 

3  32 

4  59.8 

21  15.2 

22  38.7 

8  4  25.7 

4  41  6 

8  46.3 

11  51.9 

14  20.5 

23  24.7 

9  10  42.5 

10  9  37.9 

12  31.4 
20  25,3 

11  3  25.1  j 

13  0.0 ' 


+  o  53.1 
+  2  46.5 

+  5  43.4 
+  7  13.6 
+10  32.1 


28.3 
143 
36.3 
18.8 
10.6 

•+  5  35  6 

+  8  54.7 

+10  5.4 

+10  57.9 

+11  2.1 

+11  28.2 
+  2  24.4 

-  5  52.3 
t-  2  51.9 

+  2    lO.I 

+  3  53.9 
+  4  14.7 

-  6  54  8 
+  o  9.8 
+  6  25.7 

+  7  414 
-II  40.4 

-  I  ii.i 
+  o  36.1 

-  5  171 

-  4    0.0 

-  2  6.7 
-10  18.5 

-  8  57.3 

-  3  19  9 

-  3  4.3 
+  o  53  5 
+  3  540 
+  6  18.6 

-  8  52.4 

+  2  6.6 

+  o  23.1 

+  3  11.6 

+10  51.7 

-  6  20.9 

+  2  56.8 


+0.8508 

+0.7375 
+0.1244 

+0.3055 
+0.4177 

+1.1448 
-1.0806 
-0.0479 
-1. 1232 
-0.5769 

-1.0147 
-1.2601 
-0.4284 
+0.4061 
+0.7  II 7 

+0.9777 
-0.8143 

+0.3477 
-0.9721 
+1.2342 

-0.6653 
+0.2051 
+0.5871 
+1.0392 

+1.0718 

+0.5875 
+1.0326 
+0.7945 
-0.2819 
+0.5803 

-0.3038 
+1.0244 
-1.1643 
-0.241 1 
+0.4999 

+0.7817 
+0.4134 
+1.2459 
-0.6696 
+0.6945 

+0.9422 
+0.886I 
-1.2814 
-1 .085 1 
-1.0641 

-0.6144 


0.5871 

+O.OIOI 

0.5870 

+0.0054 

0.5859 

-0.0019 

0.5858 

0.0056 

0.5836 

0.0137 

0.5816 

-0.0233 

0.5804 

0.0286 

0.5788 

0.0300 

0.5763 

0.0446 

0.5761 

0.0458 

0.5727 

-0.0578 

0.5706 

0.0651 

0.5698 

0.0675 

0.5692 

0.0694 

0.5692 

0.0695 

0.5689 

-0.0704 

0.5584 

O.IOOO 

0.5470 

0.1270 

0.5449 

O.I3I6 

0.5414 

O.I39I 

0.5402 

-0.14 16 

0.5399 

0.1420 

0.5314 

0.1586 

0.5272 

0.1666 

0.5248 

0.1730 

0.5229 

-0.1742 

0.5205 

0.1785 

0.5156 

0.1870 

0.5150 

0.1883 

0.5088 

0.1988 

0.5085 

-0.1994 

0.5080 

0.2002 

0.5056 

0.2052 

0.5055 

0.2055 

0.5054 

0.2065 

0.5053 

-0.2065 

0.5051 

0.2069 

0.5051 

0.2071 

0.5053 

0.2071 

0.5064 

0.2067 

0.5081 

-0.2048 

05151 

0.1959 

0.5162 

0.1943 

0.5195 

0.1892 

0.5227 

0.1840 

0.5276 

-0.1757 

+90  ^32 

+90+25 

+46;-  8 

+57   +  I 
+65+7 

+90  +53 
-31    -^ 


-20 
-67 
-55 

-67 
-67 
-46 

+  I 
+18 


+35 
-30 

+55 

-24 
-55 

+14 
+64 
+90 

+901+35 
-9-69 
+60-9 
-17-71 
+90   +50 

-70 
-18 
o 
+28 
+29 


+50 
+79 
+90 
4^ 

+78 
+90 
+90 

+23 
+77 
+22 
+90 
-31 
+25 
+69 

+90 

+63 
+89 
+  2 
+87 

+85 

+81 

-47 
-28 
-27 


-  2 

+25 
+  8 

-51 

-  6 

-55 

+21 
-86 
-52 
-II 

+  4 
-16 

+39 
-85 

-  I 

+15 
+11 
-90 

-90 

-«2 


OCCULTATIONS,  1900. 


453 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

MAY. 

Tub  Stak'8 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Red'na  from 

Name. 

Mag. 

x9ooya 

Apparent 
DecUoation, 

Washington 
Mean  lime. 

Hour  Angle 

Y 

jr' 

y 

N. 

s. 

Aa 

^ 

85  Virginia  i«>i<ff<i^ 

H 

s 
+3.39 

-X8.3 

-X5  x6.2 

d     h     m 
11  22  24.3 

h     m 
1    -"  56.1 

+1.1393 

0.5327 

-0.166X 

0 
+75 

e 
+32 

B.  A.  C.  4700 

5-6 

349 

16.9 

15  50.1 

la  xo  45.2 

+  0     X.9 

-0.21 16 

0.5399 

0.1514 

4X9 

-51 

B.A.C.4896 

6.6 

3.63 

14.2 

X7  22.7 

18    5  592 

-  5  2X.8 

-X.1900 

0.5513 

0.1237 

-47 

-90 

10  Librae 

6.5 

3.64 

14.2 

17  56.8 

6    6.3 

-  5  149 

-^.5892 

0.5513 

O.X235 

-  5 

-80 

i^  Librae 

5.0 

3.72 

12.7 

X9  25.0 

15  257 

+  3  45  7 

-0.0851 

0.5570 

0.X079 

+21 

-43 

<»  Libre 

6.5 

+3.72 

-12.6 

-X9  x6.5 

15  55.8 

+  4  14.8 

-0.2927 

0.5570 

-0.1070 

+  9 

-56 

B.  A.  C.  5109 

6.2 

375 

XI.O 

19  20.0 

14    0  36.7 

-II  22.2 

-1.0896 

0.5616 

0.0913 

-41 

-90 

X  Librae 

4-4 

3.78 

93 

19  52.3 

9  47-5 

-  2  30.6 

-X.2675 

0.5662 

0.0736 

-64 

-90 

6  Scorpii-^. ■■■ 

2.6 

3.85 

8.6 

22  20.4 

12  48.3 

+  0  23.9 

41.1554 

0.5676 

0.0675 

468 

+38 

<.>^  Scorpii 

4.6 

380 

8.1 

20  24.1 

15  39.6 

+  3    9.1 

-1.0964 

0.5688 

0.0617 

-45 

-90 

«» Scorpii 

4.6 

+381 

-  8.1 

-20  36.1 

15  54-9 

+  3  23.9 

-0.8986 

0.5689 

-0.0612 

-30 

-90 

B.  A.  C.  5395 

7.0 

3.82 

7-5 

21     8.8 

18  38.1 

+  6     X.3 

-0.4758 

0.5700 

0.0552 

-  6 

-70 

u  Ophinchi 

47 

3.83 

5.8 

21  15.2 

15    2  35  I 

-10  X8.8 

-0.7339 

0.5730 

0.0386 

-23 

-90 

Uranus 

22     4.7 

7  460 

-  5  19.2 

-0.0297 

0.5764 

0.0275 

+16 

-40 

15  Ophiuchi  •— i- 

7-3 

3.87 

4.4 

22  59.9 

8    6.9 

-  4  39.0 

+0.9355 

0.5748 

0.0265 

467 

4l8 

22  Ophiuchi 

6.7 

+3.87 

-  3.5 

-23  21.0 

12  X4.X 

-  X    0.8 

+1.2144 

0.5759 

-0.0174 

467 

+47 

24  Ophiuchi  tm^ 

3.9 

3.86 

3.4 

22  395 

13     4.2 

-  0   X2.6 

40.8232 

0.3762 

0.0155 

467 

4IO 

B.A.C.3758 

6.6 

3.80 

-  2.7 

21  25.6 

17     47 

+  3  39.2 

-0.8745 

0.5771 

-0.0065 

-33 

-90 

52  Ophiuchi 

6.5 

3.76 

0.0 

21  58.6 

16    5  19.9 

-  8  327 

-0.2024 

0.5789 

40.0213 

+  5 

-50 

B.  A.  C.  5954 

6.8 

3-75 

+  0.3 

21  51.2 

6467 

-  7    9.1 

-a2983 

0.5790 

0.0246 

4  X 

-57 

58  Ophiuchi 

5.4 

+3.73 

+  0.7 

-2X    38.1 

8  45.1 

-  5  151 

-0.4752 

0.5792 

40.029X 

-  8 

-70 

B.  A.  C.  6098 

6.0 

3.66 

2.2 

20   44.2 

x6  48.7 

+  2  30.6 

-X.1059 

0.5793 

0.0473 

"17 

-90 

Piazzi  17b  334^ 

5-3 

3.71 

2.8 

22    50.3 

17  19.2 

+  2  59.9 

+1.1184 

0.5793 

0.0485 

467 

+34 

fi  Sagittarii 

41 

3.63 

3-3 

21      5.1 

21  28.6 

+  7    0.1 

-0.4954 

0.5792 

0.0579 

-7 

-72 

14  Sagittarii 

6.0 

3.63 

3.4 

21    44.3 

2X    40.5 

+  7  XI.6 

40.1999 

0.5792 

0.0583 

+30 

-27 

15  Sagittarii 

5.8 

+362 

+  3.3 

-20  45-4 

22      5.5 

+  7  357 

-0.8010 

0.5792 

40.0592 

-«4 

-90 

16  Sagittarii 

6.6 

3-61 

32 

20   25.0 

22      6.0 

+  7  36.1 

-X.I557 

0.5792 

0.0592 

-50 

-90 

17  Sagittarii 

7.0 

3.61 

3.4 

20   34.6 

22   40.3 

-)-  8    9.2 

-0.9547 

0.5791 

0.0605 

-34 

-90 

Saturn            - 

22   21.7 

17     I  44.7 

+11     6.8 

41.1055 

0.5810 

0.067^ 
0.0686 

468 

432 

21  Sagittarii 

5.1 

3.38 

4.1 

20   35.6 

2    21.0 

+XI  41.8 

-0.6978 

0.5791 

-17 

-90 

B.  A.  C.  6336.1H 

6.2 

+3.55 

+  5.4 

-21    28.8 

7  36.8 

-  7  14.0 

40.6162 

0.5781 

40.0801 

461 

-  3 

B.A.C.6347 

6.0 

3.54 

5-4 

21      8.0 

8    2.x 

-  6  497 

40.2897 

0.5781 

0.0810 

+39 

-22 

B.A.C.6386 

7.3 

3*49 

6.0 

20  22.9 

11  49.9 

-  3  I0.3 

-0.1720 

0.5774 

0.089X 

4x4 

-48 

29  Sagittarii 

5.5 

3.49 

6.1 

20   26.2 

12    35.2 

-  2  26.6 

-0.0437 

0.5773 

0.0907 

421 

-41 

33  Sagittarii 

6.0 

349 

6.7 

21    28.8 

14   23.8 

-  0  42.0 

41.2077 

0.5770 

0.0946 

4^9 

+44 

C  Sagittarii  — — 

5-7 

+3.45 

+  6.7 

-ao  47.1 

15   49.2 

+  0  30.2 

40.6226 

0.5767 

40.0976 

+«3 

-  3 

C<Saffittarii^M»> 
Lalatide  35497 

3.5 

347 

6.9 

21  14.2 

15    58.6 

+  0  49.2 

41.1058 

0.5767 

0.0979 

^ 

+33 

6.4 

3.40 

6.9 

19  23.3 

x8  16.0 

+  3     1.6 

-0.5824 

0.5762 

0.X026 

-  7 

-80 

B.A.C.6536 

5.8 

3.38 

7.3 

X9  26.7 

20  28.5 

+  5    9.3 

-0.2919 

0.5757 

0.X071 

4XO 

-56 

d  Sagittarii 

5.0 

333 

7.9 

19    77 

18    0  27.3 

+  8  59.3 

-0.X768 

0.5748 

0.1 150 

4l6 

-49 

pi  Sagittarii 

4-2 

+3.29 

+  7-9 

-18    2.0 

2  H.7 

+10  39.9 

-X.X067 

0.5743 

40.1185 

-40 

-90 

p*  Sagittarii 

6.5 

330 

8.1 

x8  29.3 

2  15.4 

+10  43.5 

-0.6257 

0.5743 

0.1 186 

-8 

-84 

B.A.C.6707  — 

.6.4 

323 

9.3 

19    4-3 

8  28.9 

-  7  16.6 

40.7490 

0.5726 

0.1306 

471 

+  4 

B.  A.  C.6710 

5-8 

3.22 

9-2 

x8  27.1 

8  45-5 

-7    07 

40.1454 

0.5724 

0.1310 

+35 

-30 

B.A.C.6992 

6.7 

2.93 

to.8 

15    5.8 

1»    3  43.2 

+11   X6.2 

-0.5027 

0.5668 

0.1637 

+  4 

-71 

p  Capricomi 

3.2 

+2.92 

+10.8 

-15    57 

3  49  3 

4II   22.1 

-0.4880 

0.3668 

40.1638 

+  5 

-70 

B.  A.  C.  7087 

6.3 

2.83 

IZ.2 

14     37 

9  36.5 

-7    2.9 

-0.5737 

0.5650 

0.1726 

+    X 

-77 

r»  Capricomi  ^^^ 

7.0 

2.83 

11.8 

15  294 

xo  58.8 

-  5  43-5 

+1.1283 

0.5647 

0.1745 

+75 

+31 

T^  CapricornI  ..^ 

5.6 

2.82 

1 1.9 

X5  18.1 

II  49.8 

-  4  54.4 

4X.0842 

0.5644 

0.1757 

+75 

427 

8  Aquarii            ^ 

6.8 

2.67 

12.2 

13  26.3 

20  59.4 

+  3  56.0 

40.8415 

0.5618 

0.1880 

+77 

+  9 

V  Aquarii 

4-7 

+2.60 

+12.0 

-IX  46.4 

SO    I  x8.8 

+  8     6.5 

-0.031 1 

0.5605 

40.1932 

+32 

-40 

B.  A.  C.  7408 

6.9 

a.50 

"•2 

9  45.0 

6  32.6 

-10  31.3 

-1.0045 

0.5592 

0.1994 

-22 

-90 

17  Aquarii 

6.2 

2.50 

11.8 

9  44-5 

7  z8.6 

-10    6.2 

-0.9250 

0.5591 

01999 

-17 

-90 

19  Aquarii 

5-8 

2.49 

11.9 

xo  10.3 

8  19.5 

-  9    7  3 

-0.2848 

0.5589 

0.2009 

420 

-55 

^  Aquarii 

4.8 

2.40 

XX.8 

8  x8.o 

13  58.6 

-  3  39.9 

-1.0373 

0.5577 

0.2065 

-24 

-90 

B.A.C.7562,^ 

35 

+2.37 

+X2.4 

-  9  29.6 

17  12.X 

-  0  33  I 

40.8468 

0.5571 

40.2093 

481 

+  9 
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i                  ELEMENTS  FOR  THE  PREDICTION  OF  O 

CCULl 

rATIC 

>NS. 

MAY. 

The  Star's 

At  CONJUMCTIOH  IH  R  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Red'ns  from 
igoaa 

Apparent 
DeciinatioD. 

Washington 
Mean  Time. 

Hoar  Angle 
H 

y 

x' 

y 

1 
N. 

S. 

Aa 

A6 

c^  Capricomi  ni  m 
(P'  Capricomi  ^i«. 
30  Aquarii 
B.A.C.7744 
B.A.C.7752 

5.5 
6.4 

6.7 
6.7 

s 
+2.37 
2.36 
2.25 
2.18 
2.17 

ft 
+12.4 
12.5 

12.0 
1 1.6 
II.5 

0       f 

-  9  32.3 
9  44- 1 
7    0.1 
5  12.6 
4  56.6 

d     h     m 
aO  17   14.4 

17  48.5 

ai    I  317 

5  505 

6  21.4 

h      m 
-  0  30.9 
+  0     2.1 
+  7  29.4 
+"   39.5 
-II  50.8 

+0.9009 
+1.2190 
+0.0878 
-0.7918 
-0.9495 

0.5570 
0.5569 

0-5557 
0.5552 
05552 

+0.2094 
0.2098 
0.2158 
0.2186 
0.2189 

e 
+80 
+80 
+41 

-  6 

-^5 

e 
+12 
+38 

-33 
-90 
-90 

51  Aquarii     ■      '■ 
K  Aquarii    «mm» 
Lalande  44337  « 
3  Piscium 

K  Piscium  ^mm^mam 

5.8 
5-2 
6.3 
6.4 

47 

+2. 1 1 
2.03 
2.02 
1.90 
1.76 

+11.8 
H.8 
11.6 
10.5 
10.2 

-  5  20.4 
4  44-4 
4     42 

-  0  20.9 
+  0  42.6 

11     0.7 

17  13.8 

18  36.6 

»a   3  39.5 
15  36.0 

-  7  20.9 

-  I  20.5 

-  0     0.4 
+  8  44.1 

-  3  437 

+0.4756  0.5548 
+1.2552 1 0.5545 
+0.8864 1 0.5545 

-0.8300  !  0.5548 

+0.8162 ;  0.5562 

40.2214 
0.2241 
0.2246 
0.2268 
0.2271 

+67 

+85 
+86 

-  7 
+90 

■13 
+40 
+11 
-90 
+  6 

16  Piscium           ■■ 

36  Piscium 
d  Piscium 

6.6 

5-8 

n 

5-3 

+1.76 
I.71 

1.66 

1-54 
1.52 

+10.2 
99 

It 

77 

+  0  34.5 

1  33  0 

2  56.1 
7  41  2 
7  38.2 

15  447 
19  53.3 
28    0  23.9 
13  54-2 
15  415 

-  3  35  3 

+  0  24.8 
+  4  46.1 

-  6  II. 5 

-  4  28.1 

+0.9852 
+0.9432 
+0.5636 
-1.2072 
-0.7655 

0.5562 
0.5568 

0.5577 
0.5612 
0.5618 

+0.2271 
0.2265 
0.2254 
0.2193 
0.2182 

+90 
+90 
+75 
-36 
-  3 

+18 
+15 
-  7 
-82 
-76 

45  Piscium            " 
,101  Piscium 
.104  Piscium 

27  Arietis 
B.A.C.782 

6.9 
6.3 
7.5 
6.3 
7.0 

+1.50 
1.29 
1.28 
1.18 
1.18 

+  7.8 
50 
50 
3-2 
2.9 

+  7    8.4 
14    91 
13  46.8 
17  157 
x8  26.4 

17  571 

25  0  21.2 
I  50.0 

23  24.3 

26  0  30.2 

-  2  17.1 
+  3     2.2 
+  4  27.7 
+  I  14.0 
+  2  17.5 

+0.2254 
-0.6648 
-0.0174 
+0.0563 
-0.9730 

0.5631 
0.5742 
0.5748 
0.5835 
0.5839 

+0.2167 
0.1852 
0.1832 
0.1478 
0.1457 

+51 
+  I 
+36 
+41 
-19 

-24 
-74 
-32 
-25 
-72 

36  Arietis            "" 

6.3 
6.0 
6.0 
6.3 

+1.16 
1.15 
1.14 
1.15 
113 

+  2.8 
2.6 
2.4 
2.4 
2.0 

+17  20.5 
17  52.1 
17  55.6 

17  37-5 

18  24.7 

4  55-2 
638.3 
9  36.7 
9  514 
14  42.3 

+  6  32.5 
+  8  11.7 

+11     3-3 
+11  17.4 
-  8     2.8 

+0.7632 
+0.4632 
+0.7928 
+1.1301 
+0.9270 

0.5854 
0.5859 
0.5869 
0.5870 
0.5884 

+0.1372 
0.1338 
0.1279 
0.1273 
0.1173 

+90 

+68 
+90 
+90 
+90 

+14 
-  3 
+17 
+41 
+27 

/o3  Arietis    mmmm% 
54  Arietis    —     ■■'■ 

d  Arietis  stam^ 
C  Arietis 
t1  Arietis 
T«  Arietis 
65  Arietis 

4.0 
4.8 
50 

5.3 
6.0 

+1.14 
1.14 
1.14 
1.13 

+I.I3 

+  1.8 
1.6 
1.5 
1-5 

+  1.4 

+19  21.0 
20  40.5 
20  47,2 
20  23.1 

+20  27.0 

NEW 

16  I.I 

17  20.1 

19  53.5 

20  31.0 

21  11.7 

MOON. 

-  6  47.0 

-  5  31.1 

-  3     3  5 

-  2  47.4 

-  I  48.3 

+0.1281 
-1.0688 
-0.9056 
-0.4287 
-0.4272 

0.5887 
0.5891 
0.5896 
0.5897 
0.5899 

+0.1145 

0.1117 

0.1 061 

0.1047 

+0.1032 

+46 
-28 

-15 
+14 
+14 

-18 
-69 
-69 
-49 
-49 

C  Geminorum 
/  Geminorum  '^^ 
g  Geminorum 

4.0 
6.0 
5.3 

+1.36 
1.44 
147 

-  57 
7.4 
7-4 

+20  42.9 

17  54.0 

18  45.1 

80  15  50.4 

81  7  51.7 
lo  55-5 

-10  34.2 

+  4  54  3 
+  7  52.0 

-0.8646 
+0.2869 
-1.0262 

0.5643 
0.5525 
0.5503 

-0.1014 
0.1285 
0.1332 

-12 
+56 
-23 

-69 
-12 
-71 

1  Cancri*          • 
3  Cancri 

6.3 
6.0 

6.3 

+1.49 

1.51 

+1.50 

-8.4 

8.2 

-8.4 

+16     3.3 

17  34.8 

+16  -43.7 

16  2.7 

17  48.3 

18  9.5 

-II    II.O 

-  9  28.9 
-9    8.3 

+1.1661 
-0.7225 
+0.1426 

0.5468 
0.5455 
0.5453 

-0.1406 

0.1431 

-0.1435 

+90 

-  2 
+46 

+42 
-72 
-22 

JUNE. 

29  rnnrrj- 
Ai  Cancri    "'      ' 
60  Cancri  "^^"^ 

6.0 
6.0 
6.0 

+1.59 
1.63 
1.68 

-9.8 
10.6 
11.3 

+14  32.3 
13    2.2 

12      0.3 

1    7  12.9 
14  24.6 
20  46.7 

H   3  30.0 
+10  28.2 
-  7  21.5 

+0,5198 
+0.9686 
+1.0008 

0.5364 
0.5316 
0.5280 

-0.1602 
0.168 1 
0.1745 

+72 
+90 
+90 

-4 

+23 
+25 

o2  Cancri    -'-*-'"' 
K  Cancri  ^mmm 
(J  Leonis     •''"* 
A  X^eonis 
14  Sextantis  ■•-^ 

4.0 
5.1 

5-9 
57 
6.6 

+1.69 

1.72 
1.81 
1.83 
1.97 

-11.3 
11.9 
Z2.9 

12.8 

14.8 

+12    14.5 

iz    4.0 

9  29.3 
10    9.2 

6    57 

22     37 

2    2  46.5 

13  26.9 

15  16.0 

8    9  44.2 

-  6    6.8 

-  I  32.5 
+  8  48.8 

+10  347 
+  4  31.0 

+0.5190 
+0.9618 
40.7252 
-0.3458 
+0.5143 

0.5277 
0.5246 
0.5191 
0.5182 
0.5109 

-0.1757 
0.1798 
0.188 1 

0.1894 
0.1994 

+72 
+90 
+90 
+19 
+71 

-  6 
+20 
+  4 
-55 

-  9 

16  Sextantis 

19  Sextantis  "^^ 

34  Sextantis 

36  Sextantis 

55  Leonis    •"    ^ 

6.9 
6.2 
6.7 
6.6 
6.2 

+1.99 
2.01 

2.16 
2.22 

-14.6 
15.2 
15-9 
16.3 
17.0 

+  6  39-4 
5    6.3 
4    6.1 
3    0.6 
X  15.9 

11  2.8 

12  58.5 
4    5     8.3 

6  31.6 
12  17.0 

+  5  47.4 
+  7  39.8 
-  0  37.7 
+  0  43.4 
+  6  19.1 

-0.3659 
+0.9578 
-1.2205 
-0.3028 
+0.4425 

0.5105 

0.5099 
0.5063 
0.5060 
0.5054 

-0.2000 
0.2007 
02053 
0.2055 
0.2062 

+18 

+90 

-37 
+22 

+65 

-59 
+16 
-86 
-55 
-14 

57  Leonis            ~ 

6.9 

+2.22 

-17.1 

+  0  57  7 

12  33.3 

+  6  35.1 

+0.7221 

0.5054 

-0.2063 

"°*1 
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1                   ELE^ 

lEN 

fTS  I 

^OR  ' 

rHE  PREDICT!  0 
JUNE. 

N  OF  0 

CCULTATIONS.                   | 

\ 

Ths  Star's 

At  Cohjumctiom  in  R.  A 

Limiting 
Parallels. 

Name. 

Mafr. 

Red'na  from 
igoaa 

Apparent 
Decunaaon. 

Washini^ton 
Mean  Time. 

Hour  Angle 
H 

Y 

x' 

y 

N. 

S. 

^a 

tA 

a 

m 

e         t 

d     h     m 

h     m 

• 

0 

/*Leonis    — 
/•  Leonis 
e  Leonis     —» 
B.  A.C.4006    - 

5-7 
5-3 
6.1 

+2.26 
2.29 
2.31 
2.41 
2.54 

-17.2 
17.8 

173 
18.2 
18.8 

+  0   32.0 

-  0   47.8 
+   0    28.2 

-  2    27.4 

4  470 

4  16  37.6 
19  42  7 

22    II. I 

«    7  15-3 
18  34.0 

+10  32.5 
-10  27.5 
-  8     3.2 
+  0  46.0 
+11  45.8 

+0.3558 
+1.1881 
-0.7233 
+0.6383 
+0.8931 

0.5051 

0.5050 
0.5049 

0.5055 
0.5067 

-0.2066 
0.2067 
0.2067 
0.2061 
0.2039 

+59 
+89 
-  I 
+82 
+85 

-19 
+34 
-87 

-  4 
+11 

q  Virginis  ., 
X  Virginis 
Y'  Virginis 
g  Virginis 
i  Virginis 

57 
5-2 
5-2 
59 
5-7 

+2.81 
2.83 
2.93 
302 
3.15 

-19.3 
18.7 
18.7 
18.5 
18.3 

-  8  54-4 

7  27.0 

9    0.1 

10  12.6 

12  11.6 

6  17  33  8 

20  27.8 
f    4  23  9 

II  25.4 

21  2.8 

+10     6.7 

-"     4-3 
-  3  22.0 
+  3  27.2 
-II   12.5 

+0.8459 
-1.3201 
-1.1243 
-1.0971 
-0.6444 

0.5129 

0.5139 
0.5172 
0.5205 
0.5254 

-0.1947 

O.I93I 
0.188 1 
0.1829 

0,1746 

+81 
-53 

-31 
-30 

-  I 

+  9 
-90 
-90 
-90 

-84 

85  Virginis 

B.  A.  C.  4700 
B.  A.  C.  4896 

10  Librae 
<t  Librae 

5-6 
6.6 

6.5 
50 

+3.31 
3.46 
3.68 

3.71 
3.83 

-18.2 
16.8 

14.3 
14.4 
13.0 

-15  16.2 
15  50.1 
17  22.7 
17  56.8 
19  25.0 

8    6  28.9 
18  51.6 

914     56 
14  12.7 
23  30.6 

-  2     37 
+  9  55  8 
+  4  32.3 
+  4  39.2 
-10  21.6 

+1.1092 
-0.2337 
-1.2035 
-0.6050 
-0.0990 

0.5308 
0.5384 
0.5508 
0.5508 
0.5569 

-0.1652 

0.1507 
0.1234 
O.I23I 

0.1077 

+18 

-65 
-  6 
+20 

+29 
-52 

-90 
-82 
-44 

/«  Librae 

B.  A.  C.  5109 
X  Librae 
<5  Scorpii  ^n^ 
«i  Scorpii 

6.5 
6.2 

44 
2.6 

4-6 

+383 
391 
4.00 
4.09 
4.05 

-12.9 

"•3 
9-5 
9.2 

8.3 

-19  16.5 
19  20.0 

19  523 
22  20.4 

20  24.1 

10    0     0.5 

8  39.0 
17  46.2 
20  45.4 
23  35  3 

-  9  52.7 

-  I  32.1 
+  7  15.9 
+10    8.8 
-II     7.4 

-0.3053 
-1.0998 
-1.2716 
+1.1409 
-1.0993 

0.5572 

0.5626 

0.5689 
0.5696 
0.57II 

-0.1069 

0.0913 
0.0736 
0.0675 
0.0617 

+  9 

-^. 

+68 
-44 

-57 
-90 
-90 
+36 
-90 

«j«  Scorpii 

B.A.C.5395 
cj  Ophiuchi 

Uranus 
15  Ophiuchi  — 

4.6 
7.0 
4.7 

7-3 

44.06 
4.10 
415 

423 

-8.3 

7-7 
6.0 

47 

-20  36.1 
21     8.8 
21  153 

21  55-5 

22  59  9 

23  50.4 
11    2  32.1 
10  24.0 
13  31.2 
15  51.7 

-10  52.8 

-  8  17.0 

-  0  42.2 
+  2  19.1 
+  4  33-5 

-0.9024 
-K>.48ii 
-0.7361 
-0.1383 
+0,9237 

0.5712 
0.5726 
0.5763 
0.5794 
0.5785 

-0.0613 
0.0556 
0.0386 
0.0320 
0.0265 

-30 
-6 

-23 

+10 
+67 

-90 
-71 
-90 
-46 

+17 

22  Ophiuchi 

24  Ophiuchi  — " 

B.A.C.5758 
52  Ophiuchi 

B.  A.  C.  5954 

6.7 
59 
6.6 

6.5 
6.8 

-.4.25 

425 
4.21 
4.24 
4.24 

-  3.8 
3.6 

-  2.6 
+  0.4 

0.8 

-23  21.0 
22  59  5 
21  25.6 
21  58.6 
21  51.2 

19  55-7 

20  45.1 
1%    0  42.2 

12  45.6 
14  II. I 

+  8  28.5 
•f  9  16.0 
-10  55.6 
+  0  40.7 
+  2     3.0 

■fi.2013 
+0.8121 
-0.8736 

-K1.2047 

-0.2997 

0.5802 

0.5803 
0.5815 
0.5843 
0.5843 

-0.0174 

0.0155 

-0.0064 

+0.0216 

0.0249 

+67 
+«7 

;^6^ 

+ 1 

+45 
+10 

-90 
-51 
-57 

58  Ophiuchi 
B.  A.  C.  6098 
Piazzi  i7»'  334— ^ 
/i  Sagittarii 
14  Sagittarii 

5-4 
6.0 

5.3 
41 
6.0 

+423 
4.20 
4.26 
4.20 
4.22 

■f  1.2 

43 

4-3 

-21  38.1 

20  44.2 
22  50.3 

21  5.0 
21  44.3 

16    7.4 
18    0    2.2 

0  32.2 
4  36  9 
4  48.5 

+  3  54  9 
+11  31.7 
-II  59.4 

-  8     3-9 

-  7  52.8 

-0.4750 

-1. 1000 
+I.I056 

-0.4944 

+0.1950 

0.5842 
0.5854 

0.5854 
0.5854 
0.5854 

+0.0294 

0.0479 

0.0490 
0.0584 
0.0589 

-9 

-46 
+67 
-  7 

+31 

-70 
-90 
+33 
-72 

-27 

15  Sagittarii 

16  Sagittarii 

17  Sagittarii 
21  Sagittarii 

5.8 
6.6 

7.0 
5.1 

+4.19 
4.18 

4.18 
4.17 

+  4.4 
4-4 

4-5 

5-4 

-20  45-4 
20  25.0 
22  25.2 
20  34  6 
20  35.6 

5  130 

5  13.5 
5  45-6 
5  471 
9  23  5 

-  7  29.1 

-  7  28.7 

-  6  57.7 

-  6  56.3 

-  3  28.2 

-0.7974 
-1. 1490 
+0.9582 

-0.9497 
-0.6951 

0.5855 

0.5855 
0.5886 

0.5854 
0.5853 

+0.0598 

0.0599 

0.0612 
0.0612 

0.0694 

-24 
-50 

+68 

-34 
-17 

-90 
-90 
+20 
-90 
-90 

B.  AC.  6336-^ 

B.A.C.6347 
B.  A.C.6386 

29  Sagittarii 

33  Sagittarii ...— . 

6.2 
6.0 
7-3 
55 
6.0 

+4.17 
4.16 

413 
4.12 

413 

+  6.6 
6.6 
7.5 
77 
8.2 

-21  28.7 
21     8.0 
20  20.9 

20  26.2 

21  28.8 

14  32.9 
14  57-8 

18  40.8 

19  25.3 
21  11.7 

-1-  I  29.6 
+  I  53.6 
■f  5  28.2 
+  6  ii.o 
+  7  53  4 

+0.6074 

+0.2839 
-0.I7II 
-0.0466 
+I.I926 

0.5848 
0.5846 

0.5843 
0.5841 
0.5838 

+0.0810 
0.0821 
0.0902 
0.0918 

0.0957 

+61 
+38 

+14 

+21 
+69 

-  3 
-22 

-48 
-41 
+42 

f»  Sagittarii  -— ^ 

^  Sagittarii  -, 
Lalande  35497 
B.  A.  C.  6536 

d  Sagittarii 

5-7 
3-5 
6.4 
5-8 
5.0 

+4.10 

413 
4.06 
4.05 
4.02 

+  8.4 

8-5 
8.8 

93 
10. 1 

-20  47.1 
21  14. 1 

19  23.3 
19  26.7 
19    7.7 

22  35.4 

22  44.4 

14    0  59.1 

3     8.9 

7     27 

+  9  JC3  9 
+  9  22.5 
+11  32.3 
-10  22.8 
-  6  37.7 

+0.6137 
+1.0922 

-0.5807 
-0.2928 
-O.I79I 

0.5836 

0.5835 
0.5831 
0.5827 
0.5817 

+0.0987 

0.0990 

0.1038 
0.1083 
O.I  164 

+62 
+69 

-  7 
+  9 
+16 

-  3 
+31 
-79 
-56 
-49 

p>  Sagittarii 

p-  Sagittarii 
B.  A.  C.  6658 
B.  A.  C.  6707  •• 
B.  A.C.6710 

4-2 
65 
7.3 
6.4 
5.8 

+3.97 

3-99 
3-97 
3.95 
394 

+10.2 
10.3 
10.9 
11.7 
11.6 

-18     2.0 
18  29.4 

18  33  5 

19  4.2 
18  27.0 

8  448 

848.5 

II  25.0 

14  54.3 

15  10.6 

-  4  59.5 

-  4  55-9 

-  2  25.2 
+  0  56.3 
+  I  12.0 

-l.IOIO 

-0.6243 
-0.2350 
+0.7380 
+0.1398 

0.5813 
0.5813 
0.5806 

0.5796 
0.5775 

+O.II99 
0.1200 
0.1252 
0.1321 
0.1326 

-40 
-  8 

+14 
+72 

+35 

-90 
-«4 
-52 
+  4 
-30 

B.  A.  C.  6992 

6.7 

+3.69  j  +14.3 

-15     5.8 

16    9  45.9 

-  4  53.6 

-0.5051  j  0.5731 

+0.1653 

+  4 

-71 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

JUNE. 

T 

rHK  s 

Mag. 

TAR'8 

At  Comjuwctioh  xm  R.  A. 

Ltmitinc 
Parallela. 

Name. 

Red'na  from 
xgoaa 

Apparent 
Decfinadoa 

Mean  Time. 

« 

Y 

X* 

y 

N. 

S. 

Aa 

Ad 

8 

» 

e         t 

d    b     m 

h     m 

e 

0 

8  Capricomi 

3.2 

+3.69 

+14.3 

-15      5.6 

15    9  52.0 

-  4  477 

-0.4916 

0.5731 

+0.1655 

+  5 

-70 

B.A.C.7087 

6.3 

3.62 

149 

14      3.6 

15  32.9 

+  0  41.0 

-0.5767 

0.5710 

0.1743 

+  I 

-77 

T^  Capricorn!  *— • 

7.0 

3.62 

15-4 

15   29.4 

16  53.8 

+  I  59.0 

+1.1131 

0.5705 

0.1763 

+75 

+29 

r*  Capricomi  — — 

5.6 

3<5i 

15.5 

15  i8.i 

17  43.9 

+  2  47.2 

+1.0694 

0.5702 

0.1775 

+75 

+26 

6.8 

3.49 

X6.3 

13  26.2 

16    2  44.6 

+11  28.7 

+0.8277 

0.5669 

0.1896 

+77 

+  8 

V  Aquarii 

47 

+3.42 

+16.3 

-II  46.3 

7     0.3 

-  8  24.6 

-0.0428 

05653 

+0.1947 

+32 

-40 

B.  A.  C.  7408 

6.9 

332 

16.4 

9  44-9 

12  29.6 

-  3    6.9 

-1.0098 

0.5635 

0.2008 

-23 

-90 

17  Aquarii 

6.2 

3.32 

16.4 

9  44.5 

12    55.2 

-  2  42.3 

-0.9310 

0.5634 

0.2013 

-15 

-90 

19  Aquarii 

5.8 

3.31 

16.5 

10  10.2 

13    55.5 

-  I  44.0 

-0.2936 

0.5630 

0.2023 

+19 

-55 

1  Aquarii 

4.8 

323 

16.6 

8  17.9 

19   30.7 

+  3  39.5 

-1.0443 

0.5612 

0.2076 

-24 

-90 

B.A.C.7562— ■ 

►  5-5 

+3.21 

+16.2 

-  9  29.5 

22   42.3 

+  6  43.4 

40.8314 

0.5603 

+0.2104 

+81 

+  8 

C^  Capricomi  ^tm 

5-5 

3.20 

16.2 

9  32.3 

22   44.5 

+  6  46.5 

40.8858 

0.5603 

0.2104 

480 

+11 

^Capricomi   ^^ 

6.4 

3.20 

16.5 

9  44.0 

33    18.4 

+  7  19-3 

+1.2036 

0.5602 

0.2109 

+80 

+36 

30  Aquarii 

58 

3.08 

17.0 

9    o.i 

17    6  58.0 

-  9  16.9 

+0.0751 

0.5581 

0.2165 

+41 

-34 

B.  A.  C.  7744 

6.7 

3.02 

16.7 

5  12.5 

II    I5.I 

-  5    8.6 

-0.8062 

0.5571 

0.2 191 

-7 

-90 

B.  A.  C."7752 

6.7 

+3.02 

+16.7 

-  4  56.5 

II    45.8 

-  4  39.0 

-0.9620 

0.5570 

+0.2195 

-17 

-90 

51  Aquarii  „■  ■—>■ 

5.8 

2.96 

17.0 

5  20.3 

16   24.0 

-  0  10.2 

+0.4619 

0.5561 

0.2218 

466 

-13 

K  Aquarii     •'  '^"^ 

52 

2.88 

17.1 

4  44-3 

22    36.3 

+  5  49.4 

+1.2396 

0.5551 

0.2242 

+85 

+39 

Lalande  44337^ 

►  6.3 

2.86^ 

16.9 

4    4.1 

23   59.1 

+  7    9.4 

40.8708 

0.5549 

0.2246 

486 

+10 

3  Piscium 

6.4 

2.74 

15-9 

-  0  20.8 

18    9     2.6 

-8     5.5 

-0.8484 

0.5541 

0.2264 

-8 

-90 

K  Piscium  -'      * 

47 

+2.61 

+15.8 

+  0  42.7 

21     2.9 

+  3  30.5 

+0.8009 

0.5538 

40.2261 

+90 

+  4 

9  Piscium      - 

6.6 

2.60 

157 

0  34.6 

21  11.6 

+  3  48.9 

+0,9730 

0.5539 

0.2261 

+90 

+17 

5.8 

2.55 

'5-2 

I  33  I 

19     I  22.3 

+  7  411 

40.9282 

0.5539 

0.2253 

+90 

+14 

19  Piscium       '      " 

4-9 

2.50 

14.8 

2  56.2 

5  55.5 

-11  54.9 

■K>-5507 

0.5544 

0.2239 

+74 

-  8 

36  Piscium 

6.3 

2.37 

12.7 

7  413 

19  36.4 

+  I  18.1 

-1.2351 

0.5565 

0.2174 

-41 

-82 

d  Piscium 

5-3. 

+2.35 

+12.7 

+  7  38.3 

21  25.3 

+  3     3.3 

-0.7909 

0.5569 

+0.2163 

-  5 

-82 

45  Piscium  ^imm. 

6.9 

2.32 

12.7 

7    8.3 

23  431 

+  5  16.4 

+0.2068 

0.5573 

0.2147 

+50 

-25 

loi  Piscium 

6.3 

2.05 

87 

14    9.2 

ai  644.1 

+11  12.6 

-0.6906 

0.5668 

0.1833 

0 

-76 

104  Piscium 

7-5 

2.04 

87 

13  46.8 

8  14.9 

-II  19.8 

-0.0368 

0.5674 

0.1809 

+36 

-35 

27  Arielis 

6.3 

1.90 

5.9 

17  15.8 

%%    6  20.9 

+  9  58.2 

+0.0410 

0.5755 

0.1459 

+40 

-26 

B.  A.  C.  782 

7.0 

-i'Z.88 

+  5-5 

+18  26.4 

7  28.4 

+11     3-3 

-0.9994 

0.5760 

+0.1439 

-21 

-72 

36  Arietis  MMi^*^ 

6.5 

1-83 

5-4 

17  20.5 

II  599 

-  8  35.1 

+0.7561 

0.5775 

0.1356 

+90 

+14 

40  Arietis     ■ 

6.3 

1.82 

5.1 

17  52.1 

13  45.6 

-  6  53.3 

+0.4536 

0.5781 

0.1322 

+68 

-  3 

p'Arietis         "'■■ 

6.0 

1.79 

4.8 

17  557 

16  48.3 

-  3  57-4 

+0.7873 

0.5792 

0.1264 

490 

+17 

/93  Arietis   -mt^mam 

6.0 

1.80 

4.8 

17  37-6 

17     3-5 

-  3  42.8 

+1.1285 

0.5792 

0.1259 

490 

+41 

6.3 

+1.76 

+  4.2 

418  24.8 

22     1.5 

+  I     4.1 

40.9242 

0.5807 

+0.1 160 

+90 

+27 

4.0 

1.77 

3.8 

19  21.0 

23  22.2 

+  2  21.8 

+0.1 172 

0.3815 

0.1132 

+45 

-19 

C  Arietis 

4.8 

1.77 

3.4 

20  40.5 

28    0  43.1 

+  3  39.6 

-1.0923 

0.5816 

0.1 105 

-30 

-69 

T»  Arietis 

5.0 

175 

31 

20  47.2 

3  20.0 

+  6  10.6 

-0.9266 

0.5822 

0.1050 

-17 

-69 

T*  Arietis 

5.3 

174 

3.1 

20  23.1 

3  58.5 

+  6  47.8 

-0.4468 

0.5823 

0.1036 

+13 

-5X 

65  Arietis 

6.0 

+173 

+  3.1 

+20  27.0 

4  40  0 

+  7  27.7 

-0.4429 

0.5831 

+0.1022 

+13 

-50 

B.  A.C.  ii43«M 

6.0 

1.68 

8.2 

20  36.8 

12  55.2 

-  8  357 

+0.1589 

0.5843 

0.0843 

+47 

-14 

B.  A.  C.I  189 

6.0 

1.68 

17 

21  56.5 

15     8.4 

-  6  27.5 

-1.0277 

0.5847 

0.0793 

-26 

-68 

32  Tauri 

6.0 

1.67 

1-4 

22  11.4 

17  59  I 

-  3  43.3 

-1.0684 

0.5851 

0.0730 

-29 

-68 

A»  Tauri 

4.6 

1.66 

I.I 

21   48.5 

21  12.0 

-  0  377 

-0.4524 

0.5855 

0.0657 

+13 

-48 

A3  Tauri 

6.3 

+1.66 

+  I.I 

+21   44.4 

21  27.6 

-  0  22.7 

-0.3640 

0.5855 

+0.0651 

+18 

-42 

51  Tauri .— —  -^^ 

6.0 

1.61 

0.7 

21    20.1 

%/k    2  48.9 

+  4  46.4 

fo.3697 

0.5859 

0.0525 

462 

0 

53  Tauri  4MMH«i"-*^ 

6.0 

1.60 

0.7 

20   54.0 

3  15-2 

+  5  11.8 

+0.8423 

0.5859 

0.0517 

+90 

+27 

6.0 

1.61 

0.6 

21    31.9 

3  3C9.0 

+  5  15.4 

+0.1923 

0.5860 

0.0516 

+50 

-10 

;t^  Tauri 

47 

1.61 

0.3 

22      3.9 

5  39  6 

+  7  307 

-0.2451 

0.5861 

0.0462 

+24 

-33 

;t*  Tauri 

6.3 

+i.6i 

+  0.3 

+21    58.3 
NEW 

5  40.9 
MOON. 

+  7  31.9 

-0.1470 

0.5861 

+0.0461 

+30 

-27 

/  Geminorum^- 

6.0 

+1.45 

-  7.2 

+17   540 

27  16  28.8 

-  8  40.8 

+0.3228 

0.5545 

-0.1284 

+58 

-II 

^  Geminorum 

5  3 

1.45 

75 

18   45.1 

19  32.0 

-  5  437 

-0.9892 

0.5524 

0.1323 

«2I 

-71 

I  Cancri  ~. 

63 

+  1.46 

-  8.0 

+16      3.3 

28    0  37.9 

-  0  48.0 

+1.2062 

0.5492 

-0.1407 

+90 

+57 
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ELEN 

lEN 

fTS  FOR  1 

PHE  PR 

EDICTIO 
JUNE. 

N  OF  0 

CCULTATIC 

)NS. 

Thb  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Red'ns  ftom 

Name. 

Mag. 

igoao 

Apparent 
DecfinatioD. 

Washinffton 
Mean  Time. 

Honr  Angle. 
H 

Y 

X' 

/ 

N. 

S. 

Aa 

Ad 

a 

n 

e         * 

d     h     m 

h     m 

0 

0 

3  Cancri 

6.0 

+1.48 

-7.9 

+17  34-8 

t8    2  23.0 

+  0  53.6 

-0.681 1 

0.5481 

-0.1433 

0 

-71 

5  Cancri  ■    i  ■■■ 

6.3 

1.44 

8.Z 

i6  43  7 

2  44.1 

+  I  40.0 

+0.1792 

0.5479 

0.1436 

+49 

-19 

6.0 

150 

9.2 

14  32.4 

X5  427 

-10  12.4 

+0.5684   0.5396 

0.1606 

+77 

-  1 

6.0 

1.53 

9.8 

13    2.2 

22  51.2 

-  3  17.4 

+1.0207   0.5351 

0.1686 

+90 

+26 

A>  Cancri 

6.0 

1.52 

10.1 

12  28.4 

S9    0  42.2 

-  I  29.9 

+1.3175 

0.5341 

0.1706 

+90 

+60 

6.0 

+1.55 

-10.4 

+12    0.3 

5  10.3 

+  2  49.9 

+1.0562 

0.5314 

-0.175 1 

+90 

+28 

a*  Cancri  ^ 

4.0 

1.56 

10.4 

12  14.5 

6  26.8 

+  4    4.2 

+0.5754 

0.5308 

0.1763 

+77 

-  2 

51 

1.57 

IX.O 

II     4.1 

II     7.1 

+  8  35  9 

+1.0205 

0.5280 

0.1805 

+90 

+24 

«  Leonia   ■  ■■■     "• 

5.9 

163 

II.7 

9  29.3 

21  42.0 

-5     8.2 

+0.7902 

0.5225 

0.1888 

+90 

+  8 

h  Leonid 

3.7 

1.64 

IX.6 

10    9.2 

23  30.2 

-  3  23.2 

-0.2777 

0.5216 

0.1901 

+23 

-51 

6.6 

+1.75 

-13.3 

+  6    57 

80  17  49.5 

-  9  36.0 

+0.5903 

0.5138 

-0.2001 

+77 

-  5 

i6  Sextantia 

6.9 

1.76 

13.2 

6  39  4 

19    7-6 

-  8  20.1 

-0.2880 

0.5133 

0.2006 

+22 

-53 

19  Sextantia    ^.^ 

6.2 

+1.77 

-137 

+  5    6.3 

21     2.6 

-  6  28.3 

+1.0340 

0.3127 

-0.2014 

+90 

+22 

JULY. 

34  Sextantia 

6.7 

+1.90 

-14.2 

+  4    6.1 

1  13    6.5 

+  9    8.3 

-1.1346 

0.5083 

-0.2057 

-«9 

-86 

36  Sextantia 

6.6 

1.90 

M-5 

3     0.6 

14  29.2 

+10  28.8 

-0.2136 

0.5080 

0.2060 

+27 

-50 

55  Leonis    ■, 

6.2 

1.95 

15.2 

I  15.9 

20  13.6 

-  7  56.5 

+0.5286 

0.5070 

0.2066 

+72 

-10 

6.9 

+1.95 

-15.2 

+  0  577 

20  29.5 

-  7  40  9 

+0.8090 

0.5070 

-0.2066 

+90 

+  4 

5.4 

1.99 

15.4 

+  0  32.0 

%    0  32.9 

-  3  44.4 

+0.4448 

0.5063 

0.2068 

+65 

-14 

/«  Leonia 

6.9 

2.02 

15.9 

-  0  47.7 

3  37-4 

-  0  45.6 

+1.2771 

0.5061 

0.2069 

+89 

+53 

/a  Leonia 

5.7 
5.3 

6.1 

2.04 
2.13 

+2.25 

155 
16.4 

-17.0 

+  0  28.2 

-  2  27.4 

-  4  46.9 

6     5.6 
15     9.1 

8    2  28.4 

+  I  39  I 
+10  27.5 

-  2  32.0 

-0.6324 
+0.7350 

+0.9895 

05059 
0.5056 

0.5061 

0.2068 
0.2060 

-0.2036 

+  4 
+85 

+85 

-«i 

+  2 

+18 

B.  A.  C.  4006  — 

q  Virginia  *,mmm^'^ 

•57 

2.53 

177 

8  54-3 

4     I  34.1 

-  4     5.3 

+0.9448 

0.5109 

0.1940 

+81 

+15 

X  Virginia 

5.2 

2.56 

17.0 

7  27.0 

4  29  4 

-  I  15.0 

-1.2265 

0.51 17 

0.1923 

-40 

-^ 

V'  Virginia 

5.2 

2.67 

17.1 

9    0.0 

12  29.1 

+  6  31.0 

-1.0314 

0.5146 

0.187 1 

-24 

-90 

g  Virginia 

5.9 

2.76 

17.0 

10  12.6 

19  34  3 

-10  36.2 

-1.0054 

0.5174 

0.18 19 

-23 

-90 

%  Virginia 

57 

+2.90 

-17.0 

-12  1 1.5 

«    5  17.3 

-  I  10.3 

-0.5536 

0.5222 

-0.1736 

+  4 

-75 

85  Virginia  « 

6.5 

3.05 

17.1 

15  16.2 

14  49.5 

+  8     4.6 

+1.2062 

0.5281 

0.1642 

+75 

+39 

B.  A.  C.  4700 

5-6 

3.26 

15-9 

15  50.0 

«    3  20.7 

~  3  47  3 

-0.1490 

0.5342 

0.1499 

+22 

-47 

B.  A.  C.  4896 

6.6 

3-54 

13-6 

17  22.7 

22  48.0 

-  8  57.4 

-1.1307 

0.5467 

0.1229 

-41 

-90 

zo  Librae 

6.5 

3.56 

13.8 

17  56.8 

22  55  2 

-  8  50.3 

-0.5314 

0.5467 

0.1226 

-  I 

-74 

i>  Librae 

5.0 

+372 

-i2.7 

-19  25.0 

7    8  18.8 

+  0  14.5 

-0.0293 

0.5530 

-0.1076 

+24 

-40 

««  Librae 

5-3 

372 

12.5 

19  16.5 

8  491 

+  0/437 

-0.2366 

05533 

0.1067 

+12 

-52 

B.A.C.5109 

6.2 

3.83 

10.9 

19  20.0 

17  324 

+  9    9.2 

-1.0365 

0.5590 

0.0913 

-36 

-90 

7.  Librae 

4.4 

3.96 

9.2 

19  52.2 

8     2  43.9 

-  5  58.5 

-1.2157 

0.5648 

0.0739 

-56 

-90 

6  Scorpii  '     *->> 

2.6 

4.07 

9.2 

22  20.4 

5  44.3 

-  3    4.4 

+1.1965 

0.5667 

0.0679 

+68 

+43 

oi  Scorpii 

4.6 

+4.04 

-8.1 

-20  24.1 

8  35.1 

-  0  197 

-1.0474 

0.5684 

-0.0622 

-44 

-90 

««  Scorpii 

4.6 

4.06 

8.1 

20  36.4 

8  50.4 

-  0    4.8 

-0.8506 

0.5686 

0.0617 

-27 

-90 

B.A.C.5393 

7.0 

4.10 

7.6 

21     8.8 

II  32.9 

+  2  31-8 

-0.431 1 

0.5702 

0.0561 

-  3 

-66 

u  Ophmchi 

47 

4.20 

5-9 

21  15.2 

19  26.6 

•fio    8.4 

-0.6920 

05745 

0.0393 

-19 

-90 

Uranus 

21  47.0 

20  48.1 

"i-ii  26.8 

-0.1853 

0.5766 

0.0366 

+  8 

-50 

15  Ophiuchi -*"*^ 

7.3 

+4-31 

-  4  9 

-22  59.9 

9    0  55.0 

-  8  35-2 

+0.9620 

0.5771 

-0.0273 

+67 

+20 

24  Opbiuchi  '•""» 

11 

4.35 

37 

22  59-5 

548.6 

-  3  52.5 

+0.8455 

0.5794 

0.0163 

+67 

+12 

B.  A.  C.  5758 

6.6 

4.33 

-  2  4 

21  25.6 

9  45  5 

-  0    4.4 

-0.8400 

0.581 1 

-0.0073 

-31 

-90 

52  Ophiuchi 

6.5 

444 

•f  0.6 

21  58.6 

21  46.7 

+n  297 

-0.1840 

0.5852 

+0.0207 

+  5 

-49 

B.A.C.5954 

6.8 

4-44 

I.O 

21  51.2 

23  "7 

-II     8.5 

-0.2800 

0.^856 

0.0240 

+  2 

-55 

58  Ophiuchi 

5.4 

+4.44 

+  1.5 

-21  38.1 

10    I     7.4 

-  9  171 

-0.4564 

0.5870 

+0.0285 

-  7 

-69 

B.A.C.6098 

6.0 

4.46 

37 

20  44.2 

8  587 

-  I  43  8 

-1.0854 

0.5874 

0.0470 

-45 

-H90 

PiaEzi  I7»»  334-* 

5.3 

4.53 

3-6 

22  50.3 

9  28.4 

-   I    15-2 

+1.1085 

0.5877 

0.0482 

*67 

+33 

C>^„»»^  II 

22  28.9 

II    II.O 

+  0  23.4 

+0.8295 

0.5936 

0.0526 

+68 

+12 

/<  Sagittarii 

41 

4.48 

4.8 

21     5.0 

13  307 

+  2  37.8 

-0.4876  1  0.5882 

0.0577 

-  7 

-71 

X4  Sagittarii 

6.0 

+4.50 

+  4.8 

-21  44-3 

13  42.2 

+  2  48.9 

+0.1977 !  0.5882 

+0.0582 

+31 

-27 
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OCCULTATIONS,  1900. 


ELE\ 

lEN 

[TS  F 

*OR  1 

CHE  PREDICTIO 

JULY. 

N  OF  OCCULTATIONS. 

, 

Tm  Star's 

At  COMJUNCTTOlf  IN  R  A. 

Limiting 
Parallels. 

1    Red'DS  from 

Name. 

1 

Mag. 

xQooa 

Apparent 

Washington 
Mean  Time. 

Hour  Angle 
H 

Y 

jr' 

y 

N. 

S. 

Aa      1      Aa 

1' — 

s 

H 

e         * 

d    b     m 

h     m 

e 

e 

15  Sagittarii 

5-5 

+4.48 

+       5.1 

-20   45.4 

10  X4     6.6 

+  3  12.4 

-0.7892 

0.5882 

+0.0591 

-24 

-90 

16  Sagittarii 

6.6 

4.46 

51 

20  25.0 

X4    7.0 

+  3  12.7 

-1.1390 

0.5882 

0.059X 

-49 

-90 

17  Sagittarii 

7.0 

4-47 

5.2 

20   34.6 

14  40  3 

+  3  44-8 

-0.9413 

0.5883 

0.0604 

-33 

-90 

21  Sagittarii 

51 

4.48 

6.1 

20   35.6 

x8  X4.2 

+  7  10.5 

-0.6917 

0.5886 

0.0687 

-X7 

-90 

B.A.C.6336,^. 

6.2 

452 

73 

21    28.7 

23  19.7 

-II  55-7 

+0.5969 

0.5887 

0.0805 

+59 

-  4 

B.A.C.6347 

6.0 

+4.51 

+  7-4 

-21      8.0 

23  44.3 

-II  32.0 

+0.2752 

0.5887 

+0.0814 

+38 

-22 

29  Sagittarii 

5.5 

449 

8.6 

20  26.2 

11    4    8.0 

-  7  18.4 

-0.0579 

0.5886 

0.0914 

+20 

-41 

1  33  Sagittarii— 

6.0 

4-53 

9.0 

21    28.8 

5  52.7 

-  5  37-7 

+1.1708 

0.5884 

0.0953 

+69 

+39 

1    ^'  Sagittarii  —— •* 

5-7 

4.49 

94 

20  47.1 

7  151 

-  4  18.5 

40.5938 

0.5883 

0.0984 

+6x 

-  5 

f»  Sagittarii    — — 

3.5 

4.52 

9-4 

21    I4.I 

7  24.0 

-  4   lO.O 

+1.0684 

0.5883 

0.0987 

^ 

+29 

Lalande  35497 

6.4 

+4.46 

+10.0 

-19  23.3 

9  36.5 

-  2    2.5 

-0.5937 

0.5881 

+0.X036 

-XX 

-81 

B.A.C.6536 

5.8 

4.47 

10.5 

19   26.6 

II  44.1 

+  0    0.2 

-0.3105 

0.5878 

0.1082 

+  8 

-57 

d  Sagittarii 

5.0 

4.45 

11.5 

19      7.8 

15  33  8 

+  3  412 

-0.2019 

0.5874 

0.XX64 

+15 

-50 

pi  Sagittarii 

4.2 

4.41 

11.9 

18       1.9 

X7  14.0 

+  5  17.5 

-1.1176 

0.5871 

0.X200 

-41 

-90 

p*  Sagittarii 

6.5 

443 

11.8 

18   29.4 

17  17-5 

+  5  20.9 

-0.6453 

0.5871 

0.I20I 

-  9 

-87 

B.A.C.6658 

7.3 

+4.43 

+12.5 

-18    33.5 

X9  5X.O 

+  7  48.6 

-0.2623 

0.5866 

+O.X254 

+12 

-54 

B.A.C.6707  — 

^6.4 

4-43 

133 

19    4-2 

23  16.2 

+11    6.0 

40.6978 

0.5859 

0.1324 

+70 

+  I 

B.  A.  C.  6710 

5.8 

441 

133 

18  27.0 

23  32.1 

+11   2X.3 

+0.1048 

0.5859 

0.1329 

+34 

-32 

BAG.  6992 

6.7 

425 

16.9 

15      5.7 

\%  X7  42.2 

+  4  50.4 

-0.5543 

0.5809 

0.1665 

+  I 

-76 

y3  Capricorni 

3.2 

425 

16.9 

15      5.6 

17  48.x 

+  4  56.1 

-0.5408 

0.5809 

O.I666 

+  2 

-74 

B.  A.  C.  7087 

6.3 

+4.20 

+17.9 

-14      3.6 

23  20.4 

+XO  16.  X 

-0.6315 

0.5791 

+0.1756 

-  2 

-83 

7.0 

4.22 

18.2 

15   29.4 

18    0  39.2 

+11  32.1 

+1.0374 

05787 

01776 

+75 

+23 

r«  Capri<x)rni  •— 

5.6 

4.21 

18.3 

15    18.0 

X   28.1 

-II  40.9 

+0.9934 

0-5784 

O.T^ 

+75 

+20 

6.8 

4.12 

195 

13   26.x 

xo  X4.5 

-  3  13  7 

+0.7439 

0.5754 

O.I9I3 

+75 

+  3 

V  Aquarii 

4-7 

4.06 

19.9 

II    46.3 

14  23.4 

+  0  46.2 

-0.1208 

0.5740 

0.1966 

+27 

-45 

B.  A.  C.  7408 

6.9 

+3.98 

+20.3 

-  9  44.8 

19  43  7 

+  5  54.8 

-1.0821 

0.5722 

+0.2028 

-28 

-90 

17  Aquarii 

6.2 

3.98 

20.3 

9  44.4 

20    8.6 

+  6  18.8 

-X.0046 

0.5722 

0.2033 

-22 

-90 

19  Aquarii 

5.8 

398 

20.4 

10  10.  X 

2X     7.2 

+  7  15.4 

-03763 

0.5717 

0.2043 

+15 

-61 

^  Aquarii 

4.8 

391 

20.8 

8  X7.8 

14    2  33-3 

-II  30.3 

-1. 1234 

0.5700 

0.2098 

-31 

-90 

B.  A.  C.  7562  — 

5-5 

390 

21.4 

9  29.4 

5  39  7 

-  8  30.6 

+0.7271 

0.5688 

0.2x27 

+80 

+  2 

c^  Capricorni  „iMn., 

^5-5 

+390 

+2X.4 

-  9  32.2 

541.8 

-  8  28.6 

+0.7800 

0.5688 

+0.2127 

+«o 

+  5 

^  Capricorni  ^h* 

6.4 

3.89 

21.5 

9  43  9 

6  14.7 

-  7  56.8 

+1.0926 

0.5688 

0.2x32 

+80 

+26 

30  Aquarii 

5.8 

3.80 

2X6 

7    0.0 

13  41.9 

-  0  45.4 

-0.0294 

0.5667 

0.2x89 

+34 

-39 

B.A.C.7744 

6.7 

3-75 

21.5 

5  12.5 

17  52.3 

+  3  161 

-0.9026 

0.5654 

0.22x5 

-12 

-90 

B.  A.  C.  7752 

6.7 

3.74 

21.5 

4  56.5 

18  22.1 

+  3  44.8 

-X.0588 

0.5653 

0.22x8 

-24 

-90 

51  Aquarii  —      ■ 

5.8 

+369 

+21.9 

-  5  20.2 

22  53.1 

+  8     6.4 

■W.3447 

0.5642 

+0.2242 

+58 

-20 

5.2 

3.64 

22.0 

4  44.3 

16     4  56.0 

-10     3-4 

+1x088 

0.5629 

0.2269 

+85 

+27 

Lalande  44337  -■ 

6.3 

3.62 

21.9 

4     4.0 

6  16.8 

-  8  45  4 

+0.7434 

0.5626 

0.2270 

+83 

+  2 

3  Piscium 

6.4 

352 

21.3 

-  0  20.7 

15     75 

-  0  13.1 

-0.9649 

0.561 1 

0.2286 

-16 

-90 

K  Pisrium 

4-7 

3.40 

21.0 

+  0  42.8 

16    2  52.6 

+11     7.6 

+0.6609 

0.5599 

0.2280 

+84 

-  I 

6.6 

+3.40 

+21. 1 

+  0  34.7 

3     1.2 

+11  15.9 

+0.8290 

0.5599 

^.2280 

+90 

+  7 

16  Piscium^ 

5.8 

3.36 

20.8 

X  33.2 

7     72 

-  8  46.6 

+0.7856 

0.5597 

0.2265 

+90 

+  5 

4.9 

332 

20.3 

2  56.3 

"  35-7 

-  4  27.4 

+0.4097 

0.5596 

0.2256 

+«3 

-x6 

d  Piscium 

53 

319 

18.3 

7  38.4 

17    2  52.6 

+XO  17.9 

-0.9279 

0.5602 

0.2x73 

-14 

-^2 

\  45  Piscium       ,  M 

6.9 

3.17 

18.3 

7     8.6 

5     8.8 

-II  30.6 

+0.0635 

0.5604 

0.2157 

+42 

-33 

loi  Piscium 

6.3 

+2.92 

+13-5 

+14     9.2 

18  X2     X.4 

-  5  42.8 

-0.8312 

0.5660 

+O.X829 

-  9 

-76 

104  Piscium 

7-5 

2.91 

135 

13  46.9 

13  32.4 

-  4  15  I 

-0.1773 

0.5664 

0.1808 

+28 

-42 

27  Arietis 

6.3 

2.72 

9-9 

17  15.9 

19  II  46.0 

-  6  49.4 

-0.0901 

0.5722 

0.1455 

+33 

-33 

B.A.C.782 

7.0 

2.73 

94 

x8  26.5 

12    54.1 

-  5  43.7 

-1.1330 

0.5725 

0.1436 

-32 

-72 

6.5 

2.67 

91 

17  20.6 

17  28.5 

-  X  19.2 

+0.6304 

0.5736 

O.X352 

+84 

+  6 

6.3    +2.67 

+  8.7 

+17  52.2 

19  15.5 

+  0  23.9 

+0.3289 

0.5741 

+0.13x9 

+58 

-10 

1    TT  Arietis 

5.7      2.66 

9.0 

17     3.1 

19  35  4 

+  0  43.0 

+1.2137 

0.5741 

O.I3I3 

490 

+49 

p'  Arietis 

7.0      2.64 

8.6 

17  20.8 

21  58.1 

+  3     0.5 

+1.2x74 

0.5747 

O.X268 

+90 

+51 

6.0      2.64 

8.3 

17  55.7 

22  20.3 

+  3  21.9 

+0.6659 

0.5747 

0.1260 

+89 

+10 

ps  Arietis             ~ 

6.0 1     2.64 

8.3 

17  37-6 

22  35  7 

+  3  36  7 

+1.0087 

0.5748 

0.1256 

+90 

+31 

54  Arietis  *'"^~"" 

6.3  1  +2.59 

+  7-5 

+18  24.8 

ao    3  37.5 

+  8  27.5 

+0.8075 

0.5759 

+O.XI57 

490 

+19 

0CCULTATI0N8,  1900. 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 


JULY. 


Thb  Star*8 


Name. 


d  Arietis 

r*  Arietis 

r*  Arietis 

65  Arietis 

B.  A.  C.  XX43 

B.  A.  C.  1189 
32  Tauri 
A*  Tauri 
A«  Tauri 
51  *** — *  _ 

53  Tauri  '■ 

56  Tauri    .— — 

X^  Tauri 

X^  Tauri 

v*  Tauri 

1^  Tauri 

B.  A.  C.  X373 
T  Tauri 

I  Tauri   ■■- ■ 

105  Tauri 

Mars 
Z08  Tauri 
n  Tauri    .^..^. 


B.  A.  C.  z8bz 
Neptune 

140  Tauri 

14 1  Tauri 

17  Geminoram 

14  Geimnoram 

15  Geminor.(4 

16  Geimnormn 
V  Geminorum 


zi  Sextantis 
n  Leonis 
Z4  Sextantis     --^^ 
16  Sextantis 
ig  Sextantis   -^mm. 

34  Sextantis 
36  Sextantis 
55  Leonis  ^i^i.^ 
57  Leonis  -^.^^m 
/3  Leonis  .«.i««^,» 

/•Leonis 
^  Leonis  ■     '  ■ 

B.  A.  C.  4006  — 
g  Virginis  1 1 

X  Virginis 

"iff  Virginis 


Mag. 


4.0 
5.0 
53 
6.0 
6.0 

6.0 
6.0 
4.6 
6.3 
6.0 

6.0 
6.0 
47 
6.3 
4.7 
6.0 
6.0 

4-5 
50 
6.0 

6.3 
57 
6.0 

3.3 
6.0 

7.0 
6.7 
3.5 

7.2 
7.0 
6.8 
4a 


6.0 

50 
6.6 

6.9 
6.2 


Red'ns  from 
iQooa 


■ 

+2.60 

2.58 

2.56 

2.55 
2.48 

+2.48 
2.46 
2.42 
2.42 
235 

+2.34 
2.35 
2.34 
2.34 
2.35 

+2.35 
2.32 
2.29 
2.19 
2.X7 

+2.X5 

2.14 

2.II 
2.06 

+2.08 

2.02 
2.01 

1-97 

+1.93 
Z.91 
Z.91 

•1-1.90 


+Z.67 
Z.68 
1.68 
1.69 
1.68 


AS 


6.7 

6.6 
6.2 

+1.76 
1.76 
1.80 

6.9 

5.4 

Z.79 
1.81 

57 
5.3 
6.1 

+1.85 
1.92 
2.01 

57 
52 

2.24 
2.27 

5.2 

+2.36 

+  6.9 

6.0 

6.0 
6.0 
4.8 
+  4.0 
3.5 
32 
32 
2.6 

+  2.7 
2.5 
2.0 

2X> 

1.8 

+  1.7 
2.0 

+  1.2 
0.0 

-  0.3 

-  0.8 
i.o 

1.4 
1.8 

-  2.5 

3-3 
3-3 
3.9 

-4.3 
4-3 
4.2 

-  4.2 


-XZ.6 
ZZ.7 
12.  z 

Z2.0 
12.3 

-12.9 
131 
13.5 
13.6 
137 

-13.8 

145 
15.0 
15.6 
15.0 

-Z5.X 


Apparent 
Declination. 


+Z9  2Z.O 

20  47  3 
20  23.2 
20  27.1 

20  36.9 

+21  56.5 
22  11.5 

2Z    48.6 

21  44.4 
21    20.1 

+20  54.1 

21  31.9 

22  39 

21  58.3 

22  35.2 

+22  46.3 

21  23.8 

22  45.9 
21  26.8 

21  34-3 

+22  56.4 

22  10.2 

2Z  59.6 
2Z    51.I 

21  4.9 

+23    9-4 

22  14.4 
22  53.6 
22  23.8 
22  32.  Z 

•I-2Z  4Z.9 
20  51.0 

20  33  3 
+20  16.5 


At  Conjunction  in  R.  A. 


Washington 
Mean  lime. 


d     h  m 

»0    4  59.3 

9  0.7 

9  397 

ZO  2Z.8 

18  44.9 

21  0.3 

23  54.0 

^3    3  Z0.2 

3  26.1 

8  53  2 


9 

20.0 

9 

23.8 

II 

47.0 

ZI 

48.3 

12 

IQO 

12 

347 

12 

539 

18 

489 

aa  3 

33.3 

5  34-8 

7  49.3 

8 

44.2 

10 

20.6 

13  52.2 

z8 

7.2 

20  29.3 

S8     2  27.1 

3  487 

4  20.7 
10     1.4 

14  44.2 

15  39-2 

15  43.9 

16  10.8 


ATJEW    MOON. 


+  8  47.3 
8  31.2 
6    5.8 
395 
6.3 

6.1 

0.6 

16.0 

577 
32.0 


+  o  28.2 

-  2  27.3 
4  46.9 
8  54  3 
7  27.0 

-  9    0.0 


Hoar  Angle 
H 


2T  20  43.  Z 
21  49.5 

28  Z  19.7 

2  37.5 
4  32.0 

20  32.7 

21  55  I 

29  3  38.3 

3  54-2 
7  56.8 

13  28.7 

22  31.2 

30  9  50.0 

31  8  59.2 
II  55-3 
19  58.1 


h  m 
+  9  46.3 
-10  21.2 

-  9  43  6 

-  9     3.1 

-  o  58.4 

+  I  11.8 
+  3  59.0 
+  7     7.9 

+  7  23.3 
-11  21.8 

-10  56.0 
-10  52.4 

-  8  34,5 

-  8  33  3 

-  8  12.3 

-  7  48.5 

-  7  301 

-  I  48.2 
+  6  36.8 
+  8  33.8 

+10  43  3 
+IZ  36.2 
-10  51.2 

-  7  27.Z 

-  3  21.5 

-  1  47 
+  4  40.1 
+  5  58  8 
+  6  29.6 
+11  58.1 

-  7  29.2 

-  6  36.1 

-  6  31.6 

-  6  5.6 


46.6 
42.1 
18.Z 
57-5 
487 

37.8 
17.7 
15.9 
31.4 
27.2 

•I- 10  49.9 

-  4  22.7 
+  6  37.2 
+  5  7-6 
+  7  587 

-  8  12.3 


-  4 

-  3 

-  o 
+  o 
+  2 

-  5 

-  4 
+  I 
+  I 
+  5 


-0.0022 
-1.0462 

-0.5653 
-0.56 1 1 
+0.0533 

-1. 1406 
-1.1791 

-0.5563 
-0.4670 
+0.2769 

-«>753i 
+0.0987 

-0.3392 
-0.2404 
-0.8656 

-1.0390 
+0.4094 
-0.7991 
+0.7634 
+0.6499 

-07787 
+0.0305 
+0.2130 
+0.3326 
+1.0725 

-1. 1774 
-0.4088 
-1. 1578 
-0.6560 
-1.0892 

-0.4913 
+0.3500 
+0.6599 
+0.9261 


-1.3228 
-1.2480 
+0.7277 
-0.1547 
+1.1720 

-0.9777 
-0.0540 
+0.6964 
+0.9780 
+0.6179 

-0.4547 
+0.9241 
+1.1902 
+1.1617 
-1.0159 

-0.8178 


0.5763 
0.5769 
0.5771 
0.5772 
0.5786 

0.5789 
0.5792 
0.5795 
0.5795 
0.5798 

0.5798 
0.5798 
0.5798 
0.5798 
0.5799 

0.5798 
0.5798 

0.5797 
0.5789 
0.5786 

0.5483 
0.5780 

0.5775 
0.5770 
0.5760 

0.5754 
0.5721 
0.5731 
0.5730 
0.5709 

0.5690 
0.5686 
0.5686 
0.5684 


0.5176 
0.5172 
0.5158 
0.5155 
0.5149 

0.5105 
0.5102 
0.5091 
0.5091 
0.5084 

0.5077 
0.5071 
0.5074 
0.5104 
0.5111 

0.5133 


+0.1 130 
0.1047 
0.1035 
0.1020 
0.0843 

+0.0794 
0.0731 
0.0658 
0.0653 
0.0532 

+0.0522 
0.0520 
0.0467 
0.0466 
0.0458 

+0.0449 
0.0441 
0.0308 
0.0109 

+0.0063 

-0,0021 
0.0009 
0.0045 
0.0124 
0.0219 

-0.0271 
0.0402 
0.0431 
0.0442 
0.0563 

-0.0660 
0.0678 
00680 

-0.0690 


-0.1976 
0.1979 
0.1999 
0.2001 
0.2007 

-0.2053 
0.2056 
0.2063 
0.2063 
0.2065 

-0.2065 
0.2056 
0.2031 
0.1932 
0.1915 

-0.Z862 


TJmitfng 

Parallels. 


N. 


+38 
-26 
+  6 
+  6 
+41 
36 

-41 
+  6 

+11 

+55 

+90 

+44 
+19 

+24 
13 

-26 
+65 

-  9 
+90 

+89 

-  7 
+40 

+51 
+61 
+90 

-41 

+15 

-39 

o 

-31 

+10:  -51 
-  2 
+15 
+32 


-25 
-69 
-59 
-59 
-20 

-68 
-68 
-55 
-49 

-  5 

+22 
-14 
-39 
-33 
-67 

-67 

+  3 
-67 
+26 
+20 

-67 
-13 

-  4 

+  2 
+46 

-42 
-67 
-62 

-67 


+60 
+90 
+90 


-52 
-41 
+90 
+29 
+90 

-17 
+35 
+89 
+90 
+80 

+14 
+88 

+85 
+81 

-24 


-81 
-81 
+  2 
-46 
+33 
-86 

-39 
o 

+17 
-  5 
-68 
+14 
+34 
+32 
-90 

-90 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 

Thb  Star's 

At  Comjuhction  iv  R.  A. 

TJmirtng 

ParaUels. 

Red'ns  from 

Name. 

Mag. 

igooa 

DecuoaiioiL 

Washington 
Mean  lime. 

Hour  Angle 
If 

Y 

jr' 

y 

N. 

S. 
-90 

Aa 

^i 

g  Virginis 

5.9 

8 
+2.45 

-I5.I 

0       # 
-10  xa.6 

d     h     m 
1     3     6.8 

h     m 
-  I  z6.o 

-0.7904 

0.5156 

-0.Z809 

e 

-  9 

i  Virginis 

5-7 

2.59 

15.3 

12  11.5 

Z2  55.6 

+  8  Z5.7 

-03355 

0.5193 

0.Z726 

+z6 

-58 

B.  A.  C.  4700 

5.8 

2.93 

14.3 

15  500 

ft  zz  Z6.9 

+  5  56.7 

+0.0680 

0.5299 

0.Z488 

+34 

-34 

B.  A.  C.  4896 

6.6 

3-23 

12.4 

17  22.7 

S    7    46 

+  z     7.Z 

-0.9310 

0.541 1 

0.Z220 

-26 

-90 

10  Libras 

6.5 

3.24 

12.6 

17  56  8 

7  "9 

+  z  Z4.2 

-0.3265 

0.5412 

O.Z2z8 

+ZO 

-58 

i^  Libra? 

5.0 

+3.41 

-II.7 

-19  25.0 

z6  46.6 

+ZO  30.2 

+0.Z728 

0.5469 

-O.ZO69 

+35 

-28 

!«  Librae 

6.5 

3.41 

"5 

19  16.5 

Z7  Z7.5 

+ZZ    0.0 

-0.0365 

0.5473 

0.1061 

+23 

-40 

B.  A.  C.  5109 

6.2 

355 

101 

Z9  20.0 

4     2   ZZ.2 

-  4  24.Z 

-0.8482 

0.5527 

0.0910 

-24 

-90 

K  Librae 

5.5 

3-6i 

93 

19  21.4 

6  26.0 

-  0  Z7.9 

-Z.Z894 

05553 

0.0834 

-52 

-90 

A  Librae 

4-4 

369 

8.4 

19  52.2 

II 340 

+  4  39-5 

-Z.0387 

0.5584 

0.0738 

-39 

-90 

w'  Scorpii 

4.6 

+3.79 

-7.5 

-20  24.0 

17  32.5 

+ZO  25.6 

-08751 

056x9 

-0.0624 

-28 

-90 

(j«  Scorpii 

4.6 

3.80 

7.6 

20  36.1 

17  48.1 

+XO  40.7 

-0.6771 

0.5620 

0.0618 

-z6 

-90 

B.  A.  C.  5395 

7.0 

385 

71 

21    8.8 

20  33.9 

-10  39  3 

-0.2575 

0.5636 

0.0564 

+  6 

-54 

<j  Ophiuchi 

4.7 

397 

55 

21  15.2 

«    4  37  0 

-  2  53  2 

-0.5292 

0.5680 

0.0400 

-zo 

-75 

Uranus 

21  42.2 

458.8 

-  2  32.3 

-0.0672 

0.5686 

0.0392 

+15 

-42 

24  Ophiuchi^- 

5-^ 

+4.X6 

-3.6 

-22  59.5 

15  10.7 

+  7  Z7.6 

•fZ.0050 

0.5736 

-0.0173 

+67 

+24 

B.  A.  C.  5758 

6.6 

4.16 

2.2 

21  25.6 

Z9  ZZ.8 

+ZZ    lO.O 

-0.6962 

0.5749 

-0.0085 

-23 

-90 

f  Ophiuchi 

5.1 

424 

-  0.6 

21    0.3 

•    I  25.9 

-  6  49.8 

-Z.1444 

0.5778 

+0.0055 

-54 

-90 

52  Ophiuchi 

5-2 

432 

+  0.6 

21  58.6 

I  *41 

-z    4.6 

-0.0534 

0.580Z 

0.0190 

+13 

-41 

B.  A.  C.  5954 

6.8 

434 

z.o 

21  51.2 

8  50.6 

+  0  Z8.5 

-0.Z520 

0.5805 

0.0223 

+  9 

-47 

58  Ophiuchi 

5.4 

+435 

+  1.6 

-21  38.1 

zo  47.8 

+  2  ZZ.3 

-0.3326 

0.58Z2 

+0.0268 

-  z 

-59 

22  32.4 

18  Z5.9 

4  9  22.5 

+0.8714 

0.5831 

0.0441 

+67 

+14 

B.A.C.6098 

6.0 

4.40 

3.8 

20  44.2 

18  45  0 

+  9  50.5 

-0.9756 

0.5835 

0.0454 

-37 

-90 

Piazzi  ly"*  334 

3.3 

4.47 

33 

22  50.3 

19  15.1 

+Z0  Z9.5 

+Z.2247 

0.5836 

0.0463 

+67 

+48 

fi  Sagittarii 

4.1 

4-45 

4-9 

21     5.0 

23  19  9 

-  9  45  0 

-0.3828 

0.5846 

0.0557 

-  z 

-63 

14  Sagittarii 

6.0 

+4.47 

+  4.8 

-21  44.3 

23  31  6 

-  9  33-7 

+0.3042 

0.5846 

+0.0562 

+37 

-2Z 

15  Sagittarii 

5.8 

444 

5.2 

20  45  4 

23  56.1 

-  9  lo.z 

-0.6861 

0.5846 

0.0571 

-17 

-90 

16  Sagittarii 

6.6 

4.43 

5-2 

20  25.0 

23  56.5 

-  9    98 

-Z.0368 

0.5846 

0.0571 

-41 

-90 

17  Sagittarii 

7.0 

4.44 

5-4 

20  34.6 

T    0  30.Z 

-  8  37  3 

-0.8397 

0.5848 

0.0584 

-27 

-90 

21  Sagittarii 

5.1 

4.47 

63 

20  35.6 

4     5.9 

-  5    9  7 

-05952 

0.5854 

0.0667 

-Z2 

-82 

B.A.C.633<kiiH 

6.2 

+4.53 

+  7-3 

-21  28.7 

9  13  7 

-  0  Z3.6 

+0.6868 

0.5861 

+0.0784 

+67 

+  z 

B.  A.  0.6347 — 

6.0 

452 

11 

21    8.0 

9  38.4 

•f  0  Z0.2 

+0.3639 

0.5862 

0.0793 

+43 

-17 

B.A.C.6386 

7-3 

4.53 

20  22.8 

13  19  5 

+  3  42.9 

-0.0991 

0.5865 

0.0876 

+z8 

-44 

29  Sagittarii 

5.5 

453 

8.8 

20  26.2 

14    3-5 

+  4  25.2 

+0.02Z9. 

0.5866 

0.0893 

+24 

-37 

f  >  Sagittarii  ^^^^ 

57 

4-55 

9.6 

20  47.1 

17  11.3 

+  7  25.8 

+0.6682^ 

0.5868 

0.0962 

+68 

0 

3.5 

+4.55 

+  9-5 

-21  14.1 

Z7  20.3 

+  7  34-4 

+Z.Z428 

0.5868 

+0.0964 

+«9 

+36 

Lalande  35497 

6.4 

453 

10.4 

19  23.2 

19  33  1 

+  9  42.2 

-0.5235 

0.3869 

O.ZOZ5 

-  4 

-74 

B.A.C.6536 

5.8 

4-54 

II.O 

19  26.6 

2Z  40.9 

+ZZ  45.2 

-0.2444 

0.5869 

0.1061 

+1Z 

-53 

d  Sagittarii 

50 

4.55 

12.0 

19    7.7 

8    z  30.8 

-  8  33.8 

-0.1430 

0.5869 

0.1144 

+17 

-46 

p>  Sagittarii 

4-2 

452 

12.5 

z8     1.9 

3  zz.o 

-  6  57.4 

-Z.0605 

0.5869 

0.Z180 

-37 

-90 

p*  Sagittarii 

6.5 

+4.54 

+12.4 

-18  29.4 

3  146 

-  6  53.9 

-0.5888 

0.5869 

+0.1181 

-6 

-«o 

B.A.C.6707.— 1 

6-4 

4.58 

13.8 

19    4.2 

9  12.4 

-  I     9.7 

+0.7394 

0.5866 

0.1305 

+70 

+  4 

B.A.  C.6710 

5.8 

4.56 

139 

18  27.0 

9  28.4 

-  0  54-3 

+O.Z47Z 

0.5865 

0.1310 

+35 

-30 

B.A.C.6992 

6.7 

4.50 

18.3 

15     57 

•    3  30.5 

-  7  33.2 

-0.5462 

0.5841 

0.1653 

+  z 

-75 

P  Capricomi 

3.2 

450 

18.3 

15     55 

3  36.3 

-  7  i7.6 

-0.5332 

0.5841 

0.1654 

4  2 

-73 

B.  A.  C.  7087 

6.3 

+4.48 

+193 

-14     3.« 

9    4.7 

-  2  ZI.3 

-0.6341 

0.5831 

+0.1746 

-  3 

-83 

T»  Capricomi  — * 

7.0 

4.51 

19.6 

15  29  3 

zo  22.3 

-  0  56.6 

+Z.02ZZ 

0.5828 

0.1767 

+75 

+22 

r«  Capricomi "— ^ 

5.6 

4.50 

19.7 

15  18.0 

iz  Z0.6 

-  0  Z0.4 

+0.9730 

0.3827 

0.1780 

+75 

+18 

8  Aquarii           ~ 

6.8 

4.45 

21.4 

13  26.1 

19  48.7 

+  8     8.5 

+O.71OI 

0.5808 

0.1910 

+77 

+    1 

V  Aquarii 

47 

4.41 

22.Z 

zi  46.2 

23  52.9 

-II  56.4 

-O.Z569 

0.5799 

0.1964 

+25 

-47 

B.  A.  C.  7408 

6-9 

♦436 

+22.9 

-  9  44  8 

10    5     6.9 

-  6  54.0 

-Z.Z229 

0.5787 

+0.2030 

-32 

-90 

17  Aquarii 

6.2 

436 

22.9 

9  44  4 

5  31.3 

-  6  30.5 

-1.0470 

0.5786 

0.2035 

-26 

-90 

19  Aquarii 

5.8 

4-37 

22.9 

zo  zo.x 

6  26.8 

-  5  35  2 

-0.4269 

0.5784 

0.2046 

+XZ 

-64 

^  Aquarii 

4.8 

4.32 

23.7 

8  X7.8 

II  47  3 

-  0  28.3 

-Z.I782 

0.5772 

0.2103 

-36 

-90 

B.  A.  C.  7562  — 

^5.5 

433 

24.1 

9  29.4 

14  49.3 

+  2  27.0 

+0.6462 

0.5766 

0.2Z33 

+77 

-  3 

<:•  Capricomi  ^^ 

5-5 

+4.33 

+24.1 

-  9  32.1 

14  51-4 

•t-  2  29.0 

+0.6985 

0.5765 

+0.2Z34 

+80 

0 
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ELEN 

IE^ 

[TS   I 

J'OR  ' 

FHE  PREDICTION  OF  C 
AUGUST. 

►CCULTATIONS. 

The  Star's 

At  Cohjunctioh  zn  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Red'ns  from 
igoaa 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle 
H 

Y 

X' 

y 

i 
N.  1   -*5 

Aa 

AS 

8 

»» 

0 

d     h     m 

h     m 

0 

0 

^  Capricomi  ■ 

H 

+4-33 

+24.2 

-  9  43.9 

10  Z5  23.5 

+  3     0.0 

+Z.0064 

0.5764 

+0.2Z39 

+80 

+20 

30  Aquarii 

5.8 

4.27 

24.8 

6  59.9 

22  39  3 

+  9  59.9 

-0.1 194 

0.5749 

0.2200 

+30 

-45 

B.A.C.7744 

6.7 

'423 

25.0 

5  12.4 

11    2  42.9 

~io     5.4 

-0.9900 

0.5742 

0.2228 

-z8 

-90 

B.  AC.  7752 

H 

423 

25.1 

4  56.4 

3  "9 

-  9  37-5 

-Z.Z456 

0.5740 

0.223Z 

-30 

-90 

5.8 

4.21 

254 

5  20.2 

7  35  3 

-  5  23.6 

+0.23  Z I 

0.5733 

0.2257 

+50 

-25 

K  Aquarii    ^ 

5.2 

+4.16 

+25.7 

-  4  44-2 

Z3  27.6 

+  0  z6.o 

+0.9727 

0.5723 

+0.2283 

+«5 

+Z7 

Lalande  44337s 

i^ 

4.16 

257 

4     40 

14  45.9 

+  I  31-5 

+0.609Z 

0.572Z 

0.2288 

+78 

-  5 

3  Piscium 

6.4 

4.10 

25.6 

-  0  20.6 

23  20.4 

+  9  47-5 

+Z.0923 

0.5709 

0.2307 

-26 

-90 

^tl 

4.04 

25.5 

+  0  42.9 

13  zo  43.2 

-  3  Z4.0    +0.4898 

0.5700 

0.2304 

+69 

-zz 

403 

25.6 

0  34.8 

zo  5Z.5 

-  3     6.0 

+0.655  z 

0.5708 

0.2304 

+84 

-  2 

-5.8 

+4.00 

+25.4 

+  I  33-3 

14  49.6 

+  0  43.5 

+0.6055 

0.5698 

+0.2295 

+79 

-  5 

^4-9 

3.98 

25.0 

2  56.3 

19    9-5 

+  4  54.Z 

+0.2282 

0.5697 

0.228  z 

+51 

-25 

i  Piscium 

53 

3.90 

23.4 

7  38.5 

1«    9  57  4 

-  4  49.8 

-Z.IIZ3 

0.5700 

0.2  Z98 

-27 

-82 

45  Piscium 

6.9 

3.88 

233 

7    8.7 

Z2    9.4 

-  2  42.4 

-0.Z369 

0.570Z 

0.2Z82 

+30 

-44 

104  Piscium 

7.5 

372 

19.0 

13  47.0 

14  19  40.9 

+  3  409 

-0.4  z  78 

0.5737 

O.Z825 

+Z4 

-37 

27  Arietis 

6.3 

+3.58 

+14.1 

+17  15.9 

1*  Z7  27.3 

+  0  39  4 

-0.3210 

0.5769 

+O.Z467 

+20 

-47 

36  Arietis  — — • 

6.5 

353 

13.3 

17  20.7 

23     47 

+  6    4.4 

+0.3944 

0.5776 

O.Z362 

■»«3 

-  6 

6.3 

3.52 

Z2.8 

17  52.2 

16    0  50.2 

+  7  45-9 

+0.0949 

0.5779 

O.Z328 

+43 

-22 

ir  Arietis  •• »  "^'-* 

5.7 

350 

131 

17    3.1 

z     9.9 

+  8     4.9 

+0.9732 

0.5779 

0.1322 

+90 

+28 

p'  Arietis         "■"■» 

7.0 

3.48 

12.6 

17  20.9 

3  30.8 

+10  20.6 

-»o.98oz 

0.5782 

O.Z276 

+90 

+29 

6.0 

+3-49 

+12.3 

+17  55.8 

3  52.8 

+ZO  4Z.7 

+0.4302 

0.5782 

+O.Z269 

+66 

-  4 

p*  Arietis  -w^mmm 

6.0 

3.49 

12.3 

17  37.7 

4     8.0 

+ZO  56.4 

+0.7706 

0.5782 

O.Z264 

+90 

*z6 

6.8 

3.46 

Z2.0 

17  36.7 

6  Z7.2 

-zo  59.2 

+Z.0564 

0.5785 

0.Z220 

+90 

+37 

6.3 

3-45 

"3 

18  24.9 

9    6.5 

-  8  z6.2 

+0.5726 

0.5788 

O.ZZ65 

+78 

+  5 

6  Arietis 

4.0 

3.46 

10.7 

19  21. z 

zo  27.5 

-  6  58.2 

-0.23Z4 

0.5789 

O.II37 

+a5 

-38 

T«  Arietis 

5.3 

+343 

+  9.5 

+20  23.2 

15    53 

-  2  30.7 

-0.7899 

0.5792 

+O.ZI42 

-8 

-70 

65  Arietis 

6.0 

3.42 

9-4 

20  27.1 

15  47  2 

-  z  50.4 

-0.785Z 

0.5793 

O.ZO27 

-7 

-70 

'5.7 

3.33 

8.4 

Z9  22.9 

23  14.6 

+  5  20.4 

+Z.0238 

0.5795 

0.0867 

490 

+37 

14  Tauri 

6.3 

3.33 

8.3 

Z9   2Z.Z 

23  5Z.O 

+  5  55.4 

+Z.Z082 

0.5795 

0.0855 

+90 

+44 

B.  A.  C.  1143 

6.0 

3.34 

7.8 

20  36.9 

IT    0    7.2 

+  6  zz.z 

-0.Z724 

0.5795 

0.0850 

+28 

-32 

B.  A.  C.  Z242 

6.3 

+3.24 

+  6.8 

+19  53-3 

7     3-4 

-zz     8.2 

+1.0835 

O.S795 

+0.0698 

+90 

+43 

A'  Tauri 

4.6 

3.28 

5.8 

21  48.6 

8  30.8 

-  9  441 

-0.7731 

0.5795 

0.0666 

-  7 

-68 

A«  Tauri 

6.3 

327 

5.9 

21  44-5 

846.7 

-  9  28.8 

-0.6839 

0.5794 

0.0660 

-  z 

-66 

0)2  Tauri 

5.7 

3.18 

5.4 

20  20.1 

13  467 

-  4  39-9 

+Z.0784 

0.5792 

0.0549 

490 

+44 

51  Tauri 

6.0 

3.20 

5.0 

21  20.2 

14  135 

-  4  142 

+o.o6z8 

0.5791 

0.0539 

+41 

-z6 

6.0 

+3.18 

+  5.0 

+20  54.1 

Z4  40.3 

-  3  48.3 

+0.5371 

0.5791 

+0.0529 

+75 

+  9 

56  Tauri 

6.0 

3.20 

4.8 

2Z    32.0 

14  441 

-  3  44.7 

-0.ZZ56 

0.5791 

0.0528 

+31 

-26 

;t'  Tauri 

4-7 

3.18 

4-2 

22      4.0 

17     7.4 

-  z  26.7 

-0.5505 

0.5785 

0.0474 

+  7 

-53 

X^  Tauri 

6.3 

3.18 

4-2 

21    58.3 

17     8.7 

-  I  25.5. 

-0.4522 

0.5785 

0.0474 

+Z2 

-46 

vi  Tauri 

4.7 

319 

39 

22  35-3 

17  30.5 

-  I     4-4 

-Z.0758 

0.5785 

0.0465 

-30 

.57 

B.  A.  C.  I373'«>« 

6.0 

+3.16 

+  4.2 

+2Z   23.9 

z8  Z4.4 

-  0  22.2 

+0.Z962 

0.5785 

+0.0449 

+50 

-  8 

r  Tauri 

4-5 

312 

2.7 

22   45.9 

18      Q    Z0.2 

+  5  20.4 

-Z.004Z 

0.5781 

O.O3Z6 

-24 

-67 

5.0 

3.00 

1.6 

21    26.8 

8  56.8 

-zo  12.4 

+0.5654 

0.5763 

O.OZZ9 

+78 

+15 

6.0 

2.97 

1.2 

21  34-4 

zo  59.0 

-  8  Z4.7 

+0.4541 

0.5750 

+0.0074 

^^ 

+  9 

Z08  Tauri 

6.3 

2.95 

0.5 

22    ZO.3 

14  9.5 

-   5    "2 

-o.z6z9 

0.5750 

0.0000 

+28 

-24 

n  Tauri 

5.7 

+2.93 

+   0.2 

+2Z    59.6 

Z5  46.6 

-  3  37  7 

+0.0225 

0.5749 

-0.0032 

+40 

-13 

6.0 

2.89 

-   0.3 

2Z    5Z.Z 

Z9  Z9.8 

-   0    Z2.2 

+0.Z464 

0.5739 

O.OZZ2 

+47 

-  7 

3.3 

2.82 

0.8 

21     4-9 

23  36-7 

+  3  55.3 

+0.8932 

0.5727 

0.0205 

490 

+33 

Neptunb 

22    14.4 

19    9  26.8 

-ZO  35.8 

-0.6380 

0.5683 

O.O4Z5 

+  z 

-60 

141  Tauri 

6.7 

2.73 

2.8 

22   23.8 

9  56.1 

-ZO     7.6 

-0.8259 

0.5692 

0.0425 

-IZ 

-68 

V  Geminorum 

3-5 

+2.67 

-3.8 

+22   32.  Z 

15  404 

-  4  35.4 

-Z.2527 

0.5670 

-0.0543 

-54 

-67 

14  Geminorum 

7.2 

2.60 

4.2 

2Z    4Z.9 

20  26.4 

+  0    0.5 

-0.6489 

0.5650 

0.0639 

+  I 

-63 

7.0 

2.58 

41 

20   51.0 

2Z    22.0 

+  0  54.1 

+0.Z990 

0.5646 

0.0657 

+50 

-10 

16  Geminorum<«iw> 

6.8 

2.57 

4.0 

20   33.3 

2Z    26.7 

+  0  58.6 

+0.5069 

0.5646 

0.0659 

+72 

+  6 

4.2 

2.56 

4.0 

20    16.5 

21    53.9 

+  z  24.9 

+0.7777 

0.5643 

0.0668 

+90 

+22 

C  Geminorum 

4.0 

+2.42 

-   6.2 

1 

+20   42.9 

ao  13  36.9 

-  6  34.8  '  -0.9806 

0.5571 

-0.0964 

-2Z 

-69 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

AUGUST. 


Thi  Stah'8 


Name. 


/  Geminorumi 
g  Geminorum 
I  Cancri 
3  Cancri 
5  Cancri 

29  Cancri 

A'  Cancri 

60  Cancri 

fl*  Cancri 


/'Leonis 
e  LeonisMOMMi 
X  Virginia 
V>  Virginia 

g  Virginia 
i  Virginia 
B.  A.  C.4700, 
B.A.C.4896 

10  Librae 

/I  Librae  -^^^ 
<«  Librae 
B.  A.  C.5Z09 
41  Librae 
K  Librae 

A  Librae 


Mag. 


6.0 
53 
6.3 
6.0 

6.3 

6.0 
6.0 
6.0 
4.0 


57 
53 
5.2 
5-2 

5-9 
5-7 
5.8 
6.6 
6.5 

50 
6.5 
6.2 

59 

5-5 

5.5 


Red'ns  from 
igoou). 


8 
+2.23 
2.19 
2.15 
2.15 
2.14 

+2.03 
1.97 
193 
1.93 


+1.80 

1.83 

2.04 

2.II 

+2.18 
2.28 
2.56 
2.82 
2.83 

+2.99 
2.99 
3.12 

3.17 
3.18 

+3.27 


-  7  5 
8.1 
8.0 
8.5 
8.4 

-  92 
9.6 
99 

lO.I 


-12.7 
13.1 
13-3 
133 

-13.2 
132 
12.4 
10.8 
10.9 

10.2 

10.0 

8.8 

8.1 

8.0 

-  7.4 


Apparent 
Declination. 


+17  54.0 

18  45.1 

16  3.2 

17  34-8 

16  43.7 

+14  32.4 
13  2.2 
12  0.3 
12  14.5 

NEW 

+  o  28.3 

-  2  27,3 

7  27.0 

9    0.0 

-10  12.6 
12  II. 5 
15  50.0 

17  22.6 

17  56.8 

-19  25.0 

19  16.4 
19  19.9 

18  58.5 

19  21.4 

-19  52.2 


At  Conjunction  in  R.  A. 


aahin^toi 
Ban  Tim< 


Wa! 

Mean  l^me. 


d     h     m 

21  5  58.0 

9  4-7 
14  16.3 
16  3.2 
z6  24.6 

22  5  34-7 
12  48.3 

19  10.8 

20  27.8 

MOON, 
25  20     5.4 

5 


26 

27  18 

28  2 


7.0 
29.3 
32.8 


9  42.7 

19  34.1 

29  18  6.4 

30  14  10.2 
14  17.6 


81 


o  2.4 

o  33.8 

9  38.5 

12  34.4 

13  589 
19  139 


Hoar  Angle 
H 


h  m 
+  8  23.5 
+11  24.1 


34-5 
51.1 

30.3 
14-8 
45.1 
34-3 
19.7 


-  4  45  9 
+  4  0.6 

-  7  39-9 
•f  o  9.8 

+  7  7-4 

-  7  i8-3 

-  9  26.2 
+10  0.2 

+10  7.4 

-  4  26.4 

-  3  56.0 
+  4  509 
+  7  41.0 
+  9  2.7 

-  9  52.8 


+0.2458 
-1.0674 
+1.1653 
-0.7320 
+0.1419 

+0.5767 
+1.0583 
+1.1178 
+0.6391 


I  0.5488 

0.5472 

o  5446 

'  0.5437 

'  0.5435 

'  0.5368 
0.5333 
0.5303 
0.5297 


-0.3130  0.5295 

+1.0864  0.5290 

-0.7921  0.5124 

-0.5847  0.5143 

-0.5491  0.5163 

-0.0817  0.5193 
+0.3409 
-0.6586 


-0.0492 

+0.4555 
+0.2445 
-0.5764 
-1.2194 
-0.9222 

-0.7718 


0.5282 
0.5376 
0.5376 

0.5425 
0.5427 

0.5474 
0.5489 

0.5495 

0.5522 


-0.1236 
0.1283 
0.1360 
0.1385 
0.1390 

-0.1561 
0.1644 
0.1710 
o.  1722 


-0.2051 
0.2044 

0,1904 

0.1852 
-0.1798 

0.I7I4 
0.1475 

0.1208 
0.1206 

-0.1057 
0.1049 
0.0900 
0.0849 
0.0825 

-0.0731 


Limiting 
Parallels. 


N. 


+53 
-27 
+90 
-  3 


S. 


-21 
+88 

-  7 
+  3 

+  5 
+29 
+50 

-  9 

+24 

+52 
+39 

-  7 
-55 

-29 

-21 


-14 

-71 

+43 

72 


+46  I  -21 

+77 
+90 
+90 
+84 


-30 

+33 
+  2 


-56 

+25 
-90 

-77 

-74 
-42 
-19 
-88 
-40 

-12 

-24 
-79 
-90 
-90 

-90 


SEPTEMBER. 


u^  Scorpii 
«»Scorpii 

JUPITBR 

B.  A.  C.  5395 
u  Ophittchi 

Uranus 
B.  A.  C.  5758 
^  Ophiuchi 
52  Ophiuchi 

B.  A.  C.  5954 
58  Ophiuchi 

Saturn         — 
B.  A.  C.  6098 
/I  Sagittarii 

14  Sagittarii  >■  >■— 

15  Sagittarii 

16  Sagittarii 

17  Sagittarii 
21  Sagittarii 

B.  AC.  6336.. 

B.A.C.6347« 
B.  A.  C.  6386 
29  Sagittarii 
^>  Sagittarii  «.«« 
Lalande  35497 

B.  A.  C.  6536 


4.6 
4.6 

+336 
3.37 

-6.5 
6.5 

7.0 

4-7 

3.42 
3.54 

6.2 

4-7 

6.6 
6.8 

+3.75 
3.84 
3.94 
3.96 

-  1.8 

-  0.3 
+  0.8 

1.2 

5-4 

+3.97 

+  1-7 

6.0 

41 
6.0 

4.05 
4.11 

413 

3.9 
49 
4-7 

5-8 
6.6 

+4.11 
4.10 

+  5.1 
5.2 

7.0 

51 
6.2 

4.11 
4.15 
4-23 

5-3 
6.2 

71 

6.0 
7.3 
5-5 
5-7 
6.4 

+4.22 

4.24 
4.25 
4.28 
4.28 

+  7.3 

8.7 

9.4 

10.3 

5.8 

+430 

+10.8 

-20  24.0 
20  36.0 

20  10.3 

21  8.8 
21  15.2 

-21  42.9 

21  25.6 

21  0.3 

21  58.6 

21  51.2 

-21  38.1 

22  36.4 

20  44.2 

21  5.0 
21  44-3 

-20  45.4 
20  25.0 
20  34.6 

20  35.6 

21  28.7 

-21  8.0 
20  22.8 
20  26.2 
20  47.1 
19  23.3 

-19  26.6 


1  I  21. 1 

1  370 

2  26.5 

4  26.9 

12  42.7 

13  10.3 

2  3  41.7 
10     6.6 

16  15.4 

17  44.2 

19  44-7 

8    2  26.3 

3  55  6 
8  38.3 

8  50.2 

9  15.4 
9  15.9 
9  50.4 

13  32.2 

18  48.3 

19  13.6 
23  0.5 
23  45-7 

4    2  58.2 

5  23.5 
7  34.4 


58.1 
42.6 

54-9 

58.6 

0.2 

26.8 
32.3 
38.9 
342 
0.0 


-II     3.9 

-  4  37  o 

-  3    II.O 

21.4 
32.9 

57.2 

57.6 

30.9 

4.5 

9.0 


+11 


+"  333 

-  8  48.1 

-  8     4.6 

-  4  59-3 

-  2  39.4 

-  o  33.4 


-0.6093 

0.5552 

-0.0618 

-12 

-0.4091 

0.5552 

0.0613 

-  I 

-0.9226 

0.5514 

0.0588 

-32 

+0.0137 

0.5565 

0.0559 

+21 

-0.2660 

0.5606 

0.0398 

+  4 

+0.2105 

0.5578 

-0.0388 

+30 

-0.4462 

0.5669 

-0.0091 

-  8 

-0.9062 

0.5693 

+0.0045 

-36 

+0.I9I3 

0.5714 

0.0178 

+27 

+0.0900 

0.5718 

0.0208 

+22 

-0.0946 

0.5725 

+0.0254 

+12 

+II437 

0.5744 

0.0401 

+67 

-0.7554 

0.5748 

0.0433 

-23 

-0.1619 

0-5759 

0.0536 

+11 

+0.5325 

0.5759 

0.0540 

+53 

-0.4698 

0.5760 

+0.0550 

-  6 

-0.8245 

0.5760 

0.0550 

-26 

-0.6257 

0.5762 

0.0562 

-14 

-0.3834 

0.5769 

0.0643 

0 

+0.9035 

0.5778 

0.0758 

+69 

+0.5775 

0.5779 

+0.0767 

+58 

+0.1034 

0.5785 

0.0848 

+28 

+0.2252 

0.5785 

0.0865 

+35 

+0.8722 

0.5789 

0.0933 

+69 

-0.3357 

0.5792 

0.0984 

+  6 

-0.0575 

0.5794 

+0.1030 

+21 

-83 
-64 
-90 

-37 
-54 
-26 
-67 
-90 
-27 
-32 

-43 
+37 
-90 

-47 

-  7 

-69 
-90 

-85 
^2 
+16 

-  5 
-32 

-25 
+14 

-59 
-41 
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ELEN 

lENTS  FOR  THE  PREDICTION  OF  OCCULl 

SEPTEMBER. 

NATIONS. 

Tub  Star's 

At  Conjunc 

:tion  in  R.  a. 

Limiting 
Parallels. 

Red'ns  from 

1 

Name. 

Ma«. 

1900.0. 

DecHnation. 

Washington 
Mean  Time. 

Hour  Angle 
H 

Y 

^ 

y 

N. 

s- 

Aa 

^ 

8 

n 

e         1 

d     h     m 

h     m 

0 

0 

d  Sagittarii 

5.0 

+432 

+II.8 

-19     7.7 

4  II  29.6 

+  3  131 

+0.0377 

0.5797 

+0.1112 

+27 

-36 

p'  Sagittarii 

4.2 

4.30 

12.5 

18     X.9 

13  12.2 

+  4  519 

-0.8910 

0.5798 

0.1 146 

-24 

-90 

p^  Sagittarii 

6.5 

432 

12.3 

18  29.4 

13  15.8 

+  4  55-4 

-0.4153 

0.5798 

0.1 148 

+  3 

-64 

B.  A.  C.  6658 

7.3 

4-34 

12.9 

18  33.5 

15  52.5 

+  7  26.2 

-0.0393 

0.5799 

0.1201 

+24 

-40 

B.  A.  C.6707,^ 

6.4 

435 

14.0 

19     4.2 

19  21.3 

+10  47.3 

+0.9124 

0.5800 

0.1270 

+71 

+16 

B.  A.  C.67io«w« 

5.8 

+4.36 

+13.8 

-18  27.0 

19  37-6 

+11     2.9 

+0.3153 

0.5800 

+0.1276 

+45 

-20 

g  Sagittarii 

5-3 

4.36 

16.3 

15  451 

5     4  24.4 

-  4  29.8 

-1.2288 

0.5800 

0.1445 

-50 

-90 

B.A.C.6992 

6.7 

4.41 

18.5 

15     5-7 

13  58.4 

+  4  42.9 

-0.4218 

0.5798 

0.1617 

+  8 

-64 

)3  Capricorni 

3.2 

4.41 

18.5 

15     5.5 

14     4-3 

+  4  48.6 

-0.4088 

0.5797 

0.1619 

+  9 

-^3 

B.  A.  C.  7087 

6.3 

4.41 

19.8 

14     3.6 

19  36.7 

+10     8.7 

-0.5231 

0.5794 

0.1711 

+  3 

-72 

T»  Capricorni      1  ■■ 

7.0 

+4.46 

+19.7 

-15  29.3 

20  55-3 

+11  24.4 

+1.1361 

0.5794 

+0.1733 

+75 

+32 

r«  Capricorni        " 

\l 

4-44 

19.9 

15  18.0 

21  44.0 

-II  48.7 

+1.0881 

0.5793 

0.1745 

+75 

+28 

8  Aquarii  — •■— 

6.8 

4-44 

21.8 

13  26.1 

6    6  26.4 

-  3  25.6 

+0.7962 

0.5787 

0.1877 

+77 

+  7 

V  Aquarii 

47 

4.43 

22.8 

II  46.2 

10  32.0 

+  0  30.9 

-0.0831 

0.5785 

0.1933 

+29 

-42 

B.  A.  C.  7408 

6.9 

4.41 

239 

9  44.8 

15  47.0 

+  5  34-3 

-1.0607 

0.5781 

0.2001 

-27 

-90 

17  Aquarii 

6.2 

+4.41 

+23.9 

-  9  44-3 

16  IZ.4 

+  5  57.8 

-0.9859 

0.5780 

+0.2006 

-22 

-90 

19  Aquarii 

5.8 

4.42 

23.9 

10  10. 1 

17     8.8 

+  6  53.1 

-0.3679 

0.5780 

0.2017 

+14 

-60 

^  Aquarii 

4.8 

4.41 

25.0 

8  17.8 

22  27.7 

-II  597 

-1.1320 

0.5777 

0.2078 

-32 

-90 

B.  A.  C.  7562^. 

5-5 

4-43 

25.2 

9  29.4 

T     I  29.2 

-  9    4  9 

+0.6818 

0.5774 

0.2109 

+80 

0 

c^  Capricorni         ■ 

5.5 

4.43 

25.2 

9  32.1 

I  313 

-  9    2.9 

+0.7341 

0.5774 

0.2109 

+80 

+  3 

f^ Capricorni ---  - 

6.4 

+4.43 

+25.3 

-  9  43.8 

2     33 

-  8  32.0 

+1.0400 

0.5774 

+0.2114 

+80 

+22 

30  Aquarii 

5.8 

4.41 

26.4 
26.9* 

6  59.9 

9  170 

-  I  34-2 

-0.1039 

0.5770 

0.2179 

+31 

-43 

B.A.C.7744 

6.7 

4.39 

5  12.4 

13  18.8 

+  2  18.8 

-0.9827 

0.5769 

0.221 1 

-19 

-90 

B.  A.  C.  7752 

6.7 

4.40 

27.0 

4  56.4 

13  47.6 

+  2  46.5 

-1.1388 

0.5768 

0.2214 

-31 

-90 

51  Aquarii  i«.^H» 

5.8 

4.40 

27.3 

5  20.1 

z8     8.4 

+  6  57.8 

+0.2200 

0.5767 

0.2242 

+49 

-26 

K  Aquarii '^-■■■-* 

5.2 

+4.38 

+27.6 

-  4  44-2 

23  56.4 

-II  27.0 

+0.9404 

0.5766 

+0.2272 

+85 

+15 

Lalande  44337^ 

6.3 

4.38 

27.8 

4     3.9 

8    I  13  7 

-10  12.5 

+0.5754 

0.5766 

0.2278 

+76 

-  7 

3  Piscinm 

6.4 

4.36 

28.3 

-  0  20.6 

9  40.0 

-  2     4.7 

-1.1374 

0.5767 

0.2303 

-30 

-90 

X  Pisciumi^M^iM» 

4-7 

4.36 

28.4 

+  0  42.9 

20  49.1 

+  8  39.9 

+0.4013 

0.5773 

0.2306 

+62 

-16 

9  Piscium^iMvi^ 

6.6 

4.36 

28.4 

0  35  0 

20  57.2 

+  8  47.7 

+0.5610 

0.5773 

0.2306 

+74 

-  7 

16  Piscium^iMM^ 

5.8 

+436 

+28.4 

+  I  33-3 

0    0  49.8 

-II  28.2 

+0.5038 

0.5776 

+0.2300 

+70 

-10 

4.9 

4.36 

28.3 

2  56.4 

5     34 

-  7  23.9 

+0.1 194 

0.5779 

0.2288 

+44 

-30 

45  Piscium 

6.9 

4.36 

27.0 

7    8.8 

21  35.0 

+  8  31.2 

-0.2826 

0.5799 

0.2195 

+22 

-52 

104  Piscium 

7-5 

4.36 

22.5 

13  471 

11    4     4.4 

-10    7.8 

-0.6037 

0.5848 

0.1843 

+  5 

-70 

27  Arietis 

6.3 

432 

18.0 

17  16.0 

1»    I     8.2 

+10    8.0 

-0.5539 

0.5876 

0.1482 

+  7 

-63 

.6.5 

-f4.28 

+16.9 

+17  20.7 

6  34  7 

-  8  37.9 

+0.1442 

0.5880 

+0.1376 

+46 

-20 

40  Arietis 

6.3 

4.28 

16.4 

17  52.3 

8  17.0 

-  6  59  5 

-0.1520 

0.5882 

0.1342 

+29 

-36 

n-  Arietis     -n  u. 

5.7 

4.26 

16.6 

17     3.2 

8  36.0 

-  6  41.3 

+0.7 119 

05882 

0.1335 

+90 

+11 

/o»  Arietis     — >-*rv 

7.0 

4.25 

16.0 

17  20.9 

10  52.5 

-  4  30.0 

+0.7142 

0.5883 

0.1289 

+90 

+12 

p*  Arietis     *-  -— — 

6.0 

4.26 

15.8 

17  55-9 

II  13.8 

-  4    9.6 

+0.1752 

0.5883 

0.128 1 

+48 

-17 

ifi  Arietis  '■ 

6.0 

+4.26 

+15.9 

+17  37-7 

II  28.4 

-  3  55  5 

+0.5098 

0.5884 

+0.1277 

+72 

+  I 

50  Arietis--—'-- 

6.8 

4.25 

15.4 

17  36.7 

13  33-7 

-  I  55.0 

+0.7897 

0.5884 

0.1233 

+90 

+17 

53  Arietis       -      ■ 

6.3 

4.21 

15.0 

17  29.9 

15  56.4 

+  0  22.2 

+1.1932 

0.5885 

0.1 184 

+90 

+49 

54  Arietis 
6  Arietis 

6.3 

4.23 

14.6 

18  24.9 

16  17.9 

+  0  42.9 

+0.3112 

0.5885 

0.1 176 

+57 

-  9 

4.0 

4.26 

14.0 

17  21.2 

17  36.5 

+  I  58.5 

-0.4818 

0.5885 

0.1 148 

+11 

-54 

r^  Arietis 

5.3 

+4.24 

+Z2.8 

+20  23.3 

22    6.3 

+  6  17.9 

-1.0350 

0.5885 

+0.105 1 

-26 

-70 

65  Arietis 

6.0 

423 

12.8 

20  27.2 

22  46.9 

+  6  56.9 

-1.03 10 

0.5885 

0.1037 

-25 

-70 

1-7 

4.14 

"3 

19  23.0 

IS    6     1.9 

-10    4.7 

+0.7479 

0.5881 

0.0877 

+90 

+18 

6.3 

414 

IX.2 

19  21. 1 

6  37-4 

-  9  30.6 

+0.8315 

0.5880 

0.0863 

+90 

+24 

B.A.C.  1143 

6.0 

4.17 

10.7 

20  37.0 

6  531 

-  9  15.5 

-0.4320 

0.5880 

0.0858 

+13 

-48 

B.  A.  C.  1242  «^ 

.6.3 

+4.08 

+.  9-3 

+19  55.3 

13  38.7 

-  2  45.5 

+0.8044 

0.5873 

+0.0705 

+90 

+23 

Ai  Tauri 

4.6 

4.13 

8.4 

21    48.6 

15     4.0 

-  I  23.4 

-1.0281 

0.5871 

0.0672 

-26 

-68 

A«Tauri 

6.3 

4-13 

8.3 

21    44.5 

15  19.5 

-  I     8.5 

-0.9402 

0.5870 

0.0666 

-19 

-68 

5.7 

4.03 

7.7 

20   20.3 

20  12.5 

+  3  33  3 

+0.7986 

0.5862 

0.0554 

+90 

+24 

51  Tauri 

6.0 

4.06 

7-3 

21    20.2 

20  38.7 

+  3  58.5 

-0.2057 

0.5861 

0.0544 

+26 

-31 

53  Tauri            1 

6.0 

+403 

+  7.4 

+20  54.1 

21     4.9 

+  4  23.8 

+0.2638 

0.5860 

+0.0534 

+54 

-  5 
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1,                   ELE3^ 

lEN 

fTS  F 

OR  1 

rHE  PREDICTION  OF  OCCULTATIONS.                    | 

• 

SEPTEMBER. 

1 

The  Stab's 

At  CoHjvacTKMi  n  R.  A. 

Panllela. 

1    Red'ntfrom 

Mama. 

Mac 

1900A 

D^assL 

Wadiiactao 

BovAafle. 

•     Y 

^^ 

y 

N.      S. 

Ai 

t 

m 

•  t 

d    h     m 

h     m 

•            e 

56  Tanri 

6.0 

+4.05 

+    7.1 

+21 32.0 

18  2X     8.6 

+  4  27.3 

-03809 

0.5860 

+0.0533 

+16  •  -42 

;r'  Tauri 

4.7 

4.04 

6.3 

22  4.0 

23  28.8 

■f  6  42.2 ;  -0.81 12 

0.5855 

0.0479 

-xo'-68 

X^Tauri 

6.3 

405 

5^ 

21 58.4 

23  30.1 

+  6  43.4!  -07138 

0.5855 

0.0478 

-4-67 

1        B.  A.  C.  1373 

6.0 

4.02 

6.3 

21    23.9 

1*    0  34  3 

+  7  45.2  i  -0.0734 

0.5853 

0.0454 

+33   -23 

1        W.  4^  650 

6.0 

394 

6.7 

20  29.x 

4  47-3 

+XX  48.6    +1.0394 

0.5845 

0.0357 

■t9oj+43 

1     I  Tamita^wi* 

50 

+385 

+  3.0 

•^21   26.9 

X5    0.0 

-  2  2X.7 !  +0.2926 1 0.5818 

+0.0x23 

+56]      0 

|io5  Tauri    ^    ■- 

6.0 

3.81 

2.5 

21  34-4 

X7    0.2 

-  0  26,0  j  -^0.1829 1 0.5807 

0.0078 

+49  i  -  5 

'Z08  Tauri 

6.3 

381 

1.6 

22  X0.3 

20    7.8 

+  2  34.6!  -0.4266 1 0.5796 

+0.0007 

■    1      " 
+13  i  -40 ' 

1    H  Tauri 

5-7 

3.78 

1-3 

2X    59.6 

21  43  5 

+  4  6.7 

-0.2434 !  0.5790 

-0.0029 

+241-28 

:    o  Tauri 

6.0 

3.73 

-►  0.6 

21  5t.x 

1ft    X  X3.7 

+  7  29.x 

-0.X196 

0.5776 

aoxo7 

+31 1  -22 

j    C  Tauri  -  -— ~' 

33 

-^3.66 

0.0 

+21      4.9 

5  27.5 

+"  33-5 

+0.6224 

0.5759 

-0.0200 

+85   +17 

141  Tauri 

6.7 

3-57 

-  2.6 

22  23.8 

15  40.6 

-  2  35.6 1  -X.0788 

0.5712 

0.04x8 

-31   -68 

Nbftuns 

22    13.8 

x6    0.3 

-  2  16.3    -0.9158 

0.5706 

0.0425 

-X7'-68 

r*  Orion  is 

50 

3.50 

2.0 

20      8.4 

x6  40.6 

-  X  37.9    +X.2588 

0.5707 

0.0439 

+90 '+65 

14  Geminornm 

7.2 

341 

4.4 

21   41.9 

16    2     6.4 

+  7  27.8    -0.8945  j  0.5660 

0.0630 

-x6  -68, 

15  Gcminor.(2^//flr) 

7.0 

+3.38 

-  4.2 

+20  51.0 

3     1.8 

+  8  21.3'  -0.0529   0.5655 

-0.0648 

+35   -23 

z6  Geminorum««* 

6.8 

3-37 

4-1 

20  33-3 

3    6.5 

+  8  25.8  1  +0.2545  1  0.5654 

0.0656 

+53)-  7 

V  Geminorum  m^ 

4.2 

336 

4-2 

20  16.5 

3  33.5 

+  8  51.9'  +0.523310.5652 

0.0659 

+74+7; 

22  Geminorum 

7.2 

3-31 

4.0 

19  30.3 

6    4.7 

+XI  17.7 1  +1.X692  ■  0.5638 

0.0708 

+9o»+5i 

C  Geminorum 

4.0 

3.17 

7.0 

20  42.9 

19  13.7 

-  0    0.5  i  -1.2x37  ]  0.5566 

0.0949 

-47 1-69 1 

/  Geminorum 

6.0 

+2.91 

-  8.6 

+17  54-0 

ITix  356 

-  8  IX.5 

+0.0283  0.5474 

-0.X218 

+39 '  -25 

^  Geminorum 

5-3 

2.89 

9.3 

18  45.1 

X4  42.8 

-  5  10.4 

-1.2788 

05456 

0.1264 

-54 !  -71 

6.3 

2.78 

9.1 

16    3-3 

19  55-3 

-  0    8.0 

+0.9593 

0.5427 

0.1339 

-f90  i  +26 

3  Cancri 

6.0 

2.79 

9-8 

17  34-8 

21  42.7 

+  I  35.9 

-0.9342 

0.5418 

0x364 

-17   -72 

5  Cancri 

6.3 

2.78 

9.6 

16  43.7 

22    4.2 

+  X  56.7 

-0.0604 

0.5415 

0x368 

+34 '  -32 

19  Cancri  ^^HWMi^ 

6.0 

•1-2.60 

-10.5 

+14  32.3 

18  IX  X7.9 

-  9  14  6 

+0.3958 

0.5343 

-0x536 

+62 '  -10 

A'  Cancri  a,  ■■■■ 

6.0 

2.51 

10.9 

13    2.2 

18  33  7 

-  2  12.4 

+0.8910 

0.531 1 

0.1617 

+90' +18 

A«  Cancri 

6.0 

2.48 

10.9 

12  28.4 

20  26.4 

-  0  23.2 

+X.2006 

0.5302 

0.1637 

+90+43 

6.0 

2.44 

1 1.2 

12    0.3 

19    0  58.4 

+  4    0.7 

+0.9627 

0.5281 

0.1682 

-^90  +22 

4.0 

243 

11.4 

12  14.5 

2  13.8 

+  5  15.8    -1^.4862 

0.5276 

0.1695 

+691-7 

5.1 

42.38 

-11.5 

-f-xz    4.1 

6  59  9 

+  9  513 

+0.9610 

0.5255 

-0.1738 

+90+22 

61  Leonia  «•■■■• 

5-9 

2.28 

12.0 

9  29.3 

17  41.5 

-  3  46.1 

-K).79i  X 

0.52x4 

0.1825 

+90,'+  9 

A  X^eonit 

5.7 

227 

12.2 

xo    9.6 

X9  30.7 

-  2    0.1 

-0.2733 

0.5207 

0.1838 

+23 '  -50 

14  Sextantis' 

6.6 

2.12 

12.5 

6    5-7 

«•  13  55  9 

-  8    6.9 

+0.7107 

0.5151 

0x946 

+901+  2 

x6  Sextantis 

6.9 

2.X2 

12.6 

6  39  5 

15  14.2 

-  6  50.8 

-0.X645 

0.5148 

0.X952 

+29  i  -46 

19  Sextantis^^""^ 

6.2 

+2.10 

-12.5 

+  5    6.3 

17    93 

-  4  59  0 

+1.1766 

0.5143 

-0.X961 

+90  1  +35 

34  SexUntis 

6.7 

2.02 

X2.7 

4    6.1 

81    9  134 

+10  37.9 

-0.9070 

0.5113 

0.20XX 

-13  1  ^6 

36  Sextantis 

6.6 

+2.01 

-12.9 

+  3    0.6 
NEW 

xo  36.0 
MOON. 

+11  58.2 

+0.0290 

0.5XXX 

-0.20x4 

+39 

-36 

i  Virginia 

5.7 

♦2. 1 1 

-II.7 

-12  IX. 5 

8ft    X  30.6 

+  0  25.6 

+0.0836 

0.5096 

-0.1702 

+38  1-33 

B.  A.  C.  4700—* 

56 

2.30 

10.7 

15  50  0 

86    0     X.7 

-  I  43  5 

+0.5446 

0.5297 

0.1463 

+631-7 

B.  A.  C.  4896 

6.6 

2.49 

9.2 

X7  22.6 

20    8.8 

-  6  13.7 

-0.4328 

0.5380 

0.1195 

+  4-65 

10  Libre 

6.5 

2.49 

9.2 

17  56.8 

20  16.2 

-6    6.5 

+0x797 

0.5381 

0.1194 

+37  '  -27 

i»  Librae——- 

5-0 

2.62 

8.5 

19  24.9 

8T    6     4.5 

+  3  23.1 

+0.6971 

0.5421 

0.X045 

+70   +  2 

4«  Libra          — 

6.5 

+2.61 

-8.4 

-19  16.4 

636.3 

+  3  53  9 

+0.4852 

0.5423 

-0.1037 

+54 

-10 

B.  A.  C.  5x09 

6.2 

2.72 

7.2 

19  19.9 

15  45.6 

-XX   14.6 

-0.3323 

0.5462 

0.0888 

+  6 

-58 

41  Librae 

5.9 

2.75 

6.7 

18  58.5 

18  43-3 

-  8  22.7 

-0.9784 

0.5474 

0.0837 

-33 

-90 

K  Librae 

5.5 

2.77 

6.7 

19  21.4 

20    8.7 

-  7    0.1 

-0.6773 

0.5480 

0.0813 

-14 

-90 

A  Librae 

4.4 

2.84 

6.0 

19  52.2 

88     I  27.6 

-  X  51.7 

-0.5227 

0.5501 

0.0720 

-  6 

-73 

/3>  Scorpii 

2.9 

-1-2.89 

-  5-0 

-19  32.0 

7     2.9 

+  3  32.6 

Ti.2622 

0.5522 

-0.0619 

-64 

-90 

«»  Scorpu 

4.6 

2.92 

52 

20   24.0 

7  39  8 

+  4    8.2 

-0.3557 

0.5525 

0.0608 

+  2 

-60 

w8  Scorpii 

4.6 

2.93 

5.2 

20   36.0 

7  55-8 

+  4  23  8 

-0.1538 

0.5526 

0.0603 

+13 

-47 

B.  A,  C.  5395 

7.0 

2.97 

4-9 

2X      8.7 

xo  48.5 

+  7  X0.6 

+0.2740 

0.5536 

0.0550 

+36 

-22 

Jupiter 

20  54.6 

15  40.6 

+XX  52.8 

-0.2283 

0.5483 

0.0444 

+  7 

-51 

Q  Ophiuchi 

4.7 

+3.07 

-3.5 

-2X    15.2 

X9  xa.7 

-  8  42.2 

-0.0048 

0.5566 

-0.0390 

+x8 

-38 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

SEPTEMBER. 

Th»  Star's 

At  Conjunction  in  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Red'ns  from 
i9oao 

Apparent 
Declination. 

Washington 
Mean  Time. 

Hour  Angle. 
H 

Y 

X' 

/ 

N. 

S. 

La 

Ad 

B.A.C.5758 
^  Ophiuchi 
52  Ophiuchi          ■ 
B.A.C.5954 

6.6 
51 

6.5 
6.8 

s 

+3.26 
3.35 
3-43 
3.44 

-   X.O 

+   0.3 

X.2 

1.6 

e          » 

-21  49-4 
21  25.6 
21     0.3 

2X    58.6 
21    51.2 

d     h     m 
28  20  58.3 
39  10  30.3 

17     4.4 

23  22.7 

80    0  53.8 

h      m 

-  7    03 
+  6    3.8 
-XX  35.8 

-  5  30.8 
-4    2.8 

+0.5464 
-0.X841 
-0.6492 
40.46x2 
-K).3584 

0.5556 
0.5614 
0,5630 

0.5645 
0.5647 

-0.0354 

-0.0088 

40.0046 

0.0175 

0.0207 

0 
+52 
+  6 

-2Z 

:t5 

0 

-  6 

-49 
-88 

-ZZ 

-Z7 

58  Ophiuchi 

B.  A.  C.  6098 
fi.  Sagittarii 

14  Sagittarii          ■ 

15  Sagittarii 

5.4 
6.0 

5.8 

+3.46 

3-54 
3-6i 
3.63 
3.61 

+  2.X 

41 
50 

4-7 
5.2 

-2X    38.1 

20  44-1 

21  5.0 
21  44.3 
20  45.4 

2  57.8 
ZI   22.6 

x6  13.9 
x6  26.x 
x6  52.2 

-a    3.x 
+  6    3.8 
+XO  44.8 
+10  56.5 

+XX    2X.5 

40.X7X2 
-0.5007 
+0.0993 
40.8032 
-0.2x32 

0.5649 
0.5668 
0.5675 
0.5676 
0.5676 

40.0250 
0.0423 
0.0525 
0.0529 
0.0538 

+27 

-  8 
+25 
+68 
+  8 

-27 
-72 
-32 
+  9 
-50 

16  Sagittarii 
X7  Sagittarii 
21  Sagittarii 

6.6 
7.0 
5.1 

+360 

3.61 

+3.65 

+  5.3 

5-4 

+  6.2 

-20  25.0 
20  34.6 

~20   35.6 

x6  52.6 
X7  28.2 
2X  X6.9 

+ZX  2a.x 
+IX  56.5 
-  8  23.0 

-0.5728 
-0.3766 
-O.Z279 

0.5676 

0.5677 
0.5682 

40.0538 

0.0550 

+0.0629 

-ZZ 

0 
+X4 

-6z 

-45 

OCTOBER. 

B.A.C.6336-M 

B.A.C.6347— 
B.A.C.6386.^ 

6.2 
6.0 
7.3 

+3.75 
3.74 
3.77 

+  6.9 

-21   28.7 
2X      8.0 
20  22.9 

1    2  43.2 
3    94 
7    3.8 

-3    8.4 
-  2  43  X 
+  I     3.0 

4X.1762 
40.8442 
40.3609 

0.5687 
0.5687 
0.5691 

+0.0740 
0.0749 
0.0828 

+69 
+44 

+4X 

+X2 
-17 

29  Sagittarit^,^.^, 
1'  Sagittarii  mm*. 
Lalande  35497 
B.  A.  C.  6536 
d  Sagittarii 

55 

5.7 
6.4 
5.8 
5.0 

+3.78 
3.81 
3.82 

+  8.4 

9-1 

99 

10.  X 

11.3 

-20  26.2 
20  47.1 
19  23.3 
19  26.6 

19    7-7 

7  50.5 
IX    95 
13  39.8 
15  55.2 
19  58.5 

+  I  48.0 
+  4  59.8 
+  7  24.7 
+  9  35.3 
-xo  30.x 

40.4838 
4X.I384 
-0.0896 
4O.I9XX 
40.^842 

0.5692 
0.5693 
0.5695 
0.5696 
0.5698 

+0.0844 
0.0910 
0.0960 
0.X005 
0.1083 

+52 

4^ 

+X9 
+35 
+4Z 

-XO 

+36 

-43 
-27 
-22 

pi  Sagittarii 

/9>  Sagittarii 
B.  AC.  6658 
B.A.C.6710  — 

g  Sagittarii 

7-3 
j.8 

5-3 

+3.87 
3.88 

3.91 
3-95 
3.96 

+12.0 
11.8 
12.4 
13.2 
15.8 

-x8     X.9 
x8  29.4 
18  33.5 
x8  27.0 

15  45.1 

21  44.5 

2Z   48.2 
3     0   30.4 

4  23.3 
13  28.4 

-  8  47.9 

-.I'M 

-  2  23.5 
+  6  22.x 

-0.6606 

-0.1777 
40.20x6 
40.5576 
-X.0208 

0.5698 
0.5698 
0.5699 
0.5699 
0.5699 

+0.XXX7 
0.1119 
0.XX70 
0.124 1 
0.X407 

-zo 

+x6 

+37 
+6x 
-30 

-88 
-48 
-26 

-  7 
-90 

B.  A.  C,  6992 
/3  Capricomi 
B.  A.  C.  7087 

V  Aquarii 

6.7 
3a 
6.3 
6.8 

4-7 

*4.04 

4.15 
4.15 

+17.9 
17.9 
19.2 
21.2 
22.3 

-15     5.7 
15    5-5 
14    3.6 
13  26.x 
XI  46.2 

23  22.0 
23  28.1 
8    5  1x6 
x6  21.9 
20  34.8 

-8    5.6 

-  7  59-6 

-  2  28.3 
+  8  x8.o 
-XX  38.  z 

-0.2147 
-0.2017 

-0.3259 
40.9931 
40.0939 

0.5699 
0.5698 
0.5698 
0.5697 
0.5697 

+O.X573 
0.1576 
0.X667 
0.X829 
0.X885 

+18 
+19 
+14 
+77 
+39 

-50 
-49 
-57 
+20 
-32 

B.  A  C.  7408 
17  Aquarii 
Z9  Aquarii 
?  Aquarii 

B.  A.  C.  7562  ^9 

6.9 
6.2 
3-8 
4.8 
5S 

+4.X6 
4.X6 
4.17 
4.19 
4.23 

+23.6 

237 
23.6 

24.9 
25.0 

-  9  44.8 

9  44.3 
xo  xo.x 

8  17.8 

9  29.4 

4    I  58.8 

2  23.9 

3  22.9 
8  50.x 

XX  56.2 

-  6  25.8 

-  6     X.6 
-5    4.6 
+  0  X0.9 
+  3  X0.3 

-0.9062 

-0.8331 
-0.2074 
-0.99x8 
40.8363 

0.5698 
0.5698 
0.5702 
0.5702 
0.5702 

+0.X952 

0.1957 
0.1968 
0.2029 

0  206X 

-17 

-X2 

+23 
-22 

+8x 

-90 

-49 
-90 
+  9 

c  >  CapricomLi  n  ■ 
f«  Capricomi «—» 
30  Aquarii 
B.AC.  7744 
B.A.C.7752 

rr       A  1111  mil  ^^^^^^M 

3-5 
64 

6.7 
6.7 

3-8 
S-a 

e.3 

6.4 
4-7 

+4.23 
423 
4.25 
4.25 
4.26 

+4,29 
4-31 
432 
4-35 
4-41 

+24.9 
24.9 
26.4 
27.2 

27.3 

+27.5 
28.0 
28.3 
29.3 
29.5 

9  32.x 
9  43.8 
6  59.9 
5  12.4 
4  56.4 

-  5  20.1 
4  44.2 
4     39 

-  0  20.6 
+  0  43.0 

XX  58.3 

12   31.2 

19  54.7 
5    0    X.5 

0  30.9 

4  56.4 
zo  50.x 

X2      8.4 

20  40.9 

•    7  54.7 

+  3  X2.3 
+  3  44.x 
+10  5X.7 

-  9  X0.3 

-  8  42.0 

-  4  26.0 
+  I  150 
+  2  30.5 
+XO  44.5 

-  2  26.2 

40.8889 

+X.I974 
+O.024X 
-0.8721 
-1.0305 

+0.3293 
4X.O403 
40.6688 
-X.0589 
40.4395 

0.5702 
0.5702 

0.5707 
0.5710 

0.571 1 
0.57x6 
0.5723 
0.5725 
0.5739 
0.5763 

+0.206X 
0.2066 
0.2x33 
0.2x65 
0.2x68 

+0.2198 
0.2230 
0.2236 
0.2266 
0.2276 

+80 

+80 

+37 
-12 

-23 

% 

+83 
+65 

+X2 

+37 
-36 
-90 
-90 

-20 
+22 

-   X 

-90 

-X4 

K  Aquarii    «-"■"  ' 
Lalande  44337«> 
3  Piscium 

K  PLsriiim 

9  Piscium           - 

X6  Piscium  ^t^mmm 

45  Piscium 
X04  Piscium 

6.6 
.5.8 
4-9 
6.9 
7-5 

+4.42 
4-43 
4-45 
4.56 
4.75 

+29.5 
29.7 
29.7 
29.1 
25.3 

+  0  34-9 

1  33.3 

2  56.4 
7     8.8 

13  47.1 

8    2.9 

xt  56.3 

z6  X0.2 

»    8  37.9 

8  X3  397 

-  2  18.3 
+  z  26.6 
+  5  3X.2 

-  2  37.7 
+  X  X5.5 

40.6030 
40.5322 

+O.X357 
-0.3086 
-0.6987 

0.5763 
0.5772 
0.5780 
0.5829 
0.5923 

+0.2276 
0.2272 
0.2262 
0.223X 

0.1844 

+78 
+72 
+45 

+2X 

-  z 

-  5 

-  9 
-30 

-54 
-76 

27  Arietis 

6.3 

+4.85 

+20.8 

+17  16.0 

0  ZZ    Z2.2 

-  2    0.0 

-0.6902  1  0.5973 

+0.1487 

-  z 

-72 

30 
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OCCULTATIONS,  1900. 


ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

OCTOBER. 

Thb  Star's 

At  Comjuhctiom  in  R  A 

Limitina  i 
Parallels.  \ 

Name. 

Maf?. 

Red*ns  from 
i9oaa 

Apparant 
Declination. 

WaahiDgton 
Mean  Time. 

Hoor  Angle 

Y 

** 

y 

N. 

S. 

0 
-28 

-45 

4-  2 
-a6 
-  8 

Aa 

Aa 

36  Arietis 
40  Atietis 

6.5 
6.3 
5-7 
6.0 
60 

4.83 
48s 

4-85 

44.83 
4.82 
485 
487 
4.89 

419.5 
19.Z 

X9«2 

18.4 
18.5 

+17.9 

17.3 
I7.I 
16.6 
15.3 

• 
4-Z7  20.8 

X7  52-4 
17    3.2 
17  55.9 

17  37  8 

4.17  36.8 
Z7  29.8 

18  25.0 
Z9  21.2 
20  23.3 

d     h     m 
•  X6  29.5 
Z8     8.8 
18  27.2 
2Z     0.3 
2Z   Z4.6 

23  t6.x 

W    I  34  4 

X  55  3 

3  X14 
7  32-8 

h     m 
+  3    4-9 
+  4  40.3 
+  4  57  9 

4-  7  25.0 

+  7  387 
+  7  35.4 

4-ZZ    48.3 

-zz  5x7 
-zo  38.6 
-  6  27.6 

-6.0106 
-0.3057 
•^o.5457 

40.OIZ9 

4-034x8 

40.6x42 

4- X. 0080 
+0.1376 
-0.6458 
-Z.Z976 

0.598Z 
0.5981 
0.5984 
0.5987 
0.5987 

0.5989 
0.599Z 
0.5991 
0.5992 
0.5994 

+az38z 
0.X346 
0.X340 
0.1287 
0.1274 

+0.X238 
O.ZZ89 
0.x  x8z 

0x153 
0.Z056 

e 

+37 

440 

rj 

+59 
482 
490 
+46 

-  z 

pBAxietis 
p*AriotH       ■-  — 

5D  Arictis 

6.8 
6.3 
6.3 
40 
53 

+  5 

+33 
-z8 
-66 
-70 

54  Aiieiii^    ■ 
6  Arietis 
T^  Atietis 

65  Arietis 

6.0 
5.7 
6.3 
6.0 

6.3 

+489 

483 

4.87 
4.8 1 

4I5.X 
134 

13« 
12.9 
1X.2 

4-20  27.2 

Z9  13.0 

Z9  2t.2 

20  $7.0 
19  55.3 

8   12.2 

X5  X3.3 
X5  476 
x6    2.9 

22   35.3 

-  5  49.8 
4.  0  54.7 

4-   X   27.6 

+  X  42.3 
+  7  59.x 

-X.Z944 
40.548X 
+0.6289 
-0.6153 
+0.5937 

0.5993 
0.5992 
0.599Z 
0.599X 
0.5984 

+0.Z04Z 
0.0879 
0.0865 
0.0860 
0.0705 

-4X 

X 

+   2 
+81 

-70 

+  7 

+Z2 
-62 

+Z2 

B.  A.C.1143 
B.  A.  C.  X242  — 

A»Tauri 
A«Tanri 
fj*Tnnri--        .  -n 

4.6 
6.3 
57 
6.0 
6.0 

4.4.87 
487 
4.78 

^■^ 
4A) 

4-10.3 

ZO.2 

9-3 
9.0 
9.0 

+2X   48.7 
2X    44.5 
20  20.1 
2Z    20.2 

SO  54.2 

23   57.9 
11      0   Z2.9 

4  56.4 

5  «x.7 
5  47.2 

4.  9  Z8.4 
+  9  3«  8 

-  9  54.9 

-  9  30.6 
^  9    6.0 

-Z.2Z22 

-f.z247 
+0.580Z 

-0.4088 
+0.0531 

0.5981 
0.5981 
0.5972 
0.597X 
0^5970 

+0.0673 
0.0667 

«^o554 
0.0544 
0.0533 

-46 

-35 
+79 
+X4 
+4X 

-68 
-68 

+Z2 

-44 
-X7 

51  Taxiri 
53  Tanri 

56Ta«rf 
;t»Tauri 
;r«Tauri 

B.  AC.  1373 

W.4'»650 

6.0 

tl 

6.0 
6.0 

4-4.82 
4.82 
4.82 

4*9 

4-  8.8 
8.0 
8.0 
78 
7.0 

4-21    32.1 
22      4.0 
21   58.4 
21    23.9 

ao  29.ft 

5  507 
8    6.3 

8  7.6 

9  9.8 
13  X4.6 

-9    27 

-  6  $2.5 

-  6  51.3 

-  5  SX.5 
^  X  56.3 

«-o.58z8 
-Z.0080 
-O.9ZZ9 
-0.2827 
+0.8086 

0.5970 
0.5965 
0.5965 
0.596Z 
0.595Z 

+0.0532 
0.0478 
0.0477 
00452 
0.0354 

+  4 
^25 

-X7 

+2Z 
+90 

-56 
-68 
-68 

-35 
+27 

I  Taod 

Z05  Tanri 

X08  Tanri 

i7Tattri 

V  Tauri 

5.0 
6.0 
6.3 
57 
6.0 

+4.67 
4.65 
4.64 
4.6B 
458 

+  3.9 
33 

«.3 
X9 

X.Z 

4-2Z   26.9 

«x  34.4 

22    ZO.3 
2Z    59.6 

21  5z.k 

23    8.2 
!•    z     4  7 

4  6.5 

5  39-4 
9    3.4 

^  7  34.« 
+  9  26.3 
*zz  38.9 
-zo    9.7 
-  6  53  4 

+0.0647 
-0.0449 
-0.6474 
-0.4682 
-0.3486 

0.59x7 
0.5908 

0.5895 
0.^87 
0.587Z 

+0.0ZZ8 

+0.0072 

0.0000 

-0.0035 

o.otz5 

MX 

+35 

0 

4'IZ 

+17 

-Z2 
-18 
-58 

-36 

;r»  Ononis 
Nbptdwb 

;t*  Ononis 

x6  Qeminonim 

3.3 
47 

5.0 
6.8 

+4.51 
438 

4.34 
4.«3 

4-  O.t 

-  M 

as 
4.9 

4-21      4.9 
20   15.4 
22    12.9 
20     8.4 

20  333 

13    9.9 
20    6.X 

•3  ft9.5 

1«    0    4.5 

zo  X4.9 

*  2  56.3 
+  3  44  « 

4-  7     0.0 

+  7  337 
-  6  38.2 

+0.3797 
+1.0389 
-Z.Z290 
+Z.0024 
+0.0096 

0.5849 

0.58  Z2 

0.5794 
0.5788 

0.5725 

0.036X 
0^0434 
0.0447 
0.0658 

4^2 
+90 
-36 
+90 

+38 

+  4 
+43 
-68 

+38 

-fiO 

/  Qerainoniai 

3  Cancri 
5  Csncri 

4.2 
6.0 

6.3 
6.0 

6.3 

+4.az 
37« 
357 

3.56 

-  5.0 

10.2 

11.4 

Zft.2 

XX.9 

4-so  t6.4 
17  34  0 
x6    3.3 
X7  34  8 
t6  43  7 

to  41.3 

14  18    6.8 

16    2  X9.8 

4     5.8 

4  *7.X 

-  6  127 
+  0    7.2 
4-  8    4.0 
4-  9  46.5 

4-ZO      7.Z 

+0.2748 

-0.2X23 
+O.7Z42 

-z.x6sz 
-0.2962 

0.5722 
0.5509 
0.5457 
0.5445 
0.5443 

-0.0667 
0.X219 

0.1339 
0x363 
0.1367 

+54 
+«S 

4ax 

-6 
--39 

+EZ 
-72 

-45 

29  Cancri  ^ 

A»  Cancri »- 

A*  Cancri^ 

6.0 
6.0 
6.0 
6.0 
4.0 

+336 

3«3 
S.ao 

3.14 
3.X3 

-ts-z 
X35 

X3.5 
X3-9 
Z4.1 

4-14  52.5 
13    t.x 

12   28.4 
Z2      0.3 
12    14.5 

17  S«  9 

16    0  45.4 

2  37  6 

7  8.Z 

8  25.1 

-  z  ta.z 
+  5  468 
•*■  7  35  5 

+ZZ  57.8 
-zo  47.6 

+O.Z654 
+0.6698 

40.9728 

+0.7408 

+O.S680 

0.5361 
0.5320 
O.53ZO 
0.5286 
0.5279 

-01530 
0.Z609 

0.X628 
o.r668 
0.Z688 

+46 
+«7 
+90 
+90 
+53 

-22 

+  5 
+«4 
+  8 

-17 

c«  Cancri 

K  Cancri 

«  Leonis 

h  Leonis 

14  Sextantis'  - 

z6  Sextantis 

5.x 

59 

57 

-6.6 

6.9 

+3.06 
2.90 
2.91 
«.69 
2.68 

-14.2 
14.8 
I5.X 
Z51 

X5.3 

4-tI      4.0 

9  «9.3 
10    9.2 

6    57 
6  39.4 

Z3    8.0 

23  47.8 

IT    z  367 

20    X.5 

az  Z9.8 

-  6  13.1 

4.  4    7.6 

+  5  53-4 

-  0  13.8 
4-  z    a.3 

+0.7457 

+0.5877 
-0.469Z 
+0.537Z 
-0.3282 

05269 
O.52ZO 
O.52OZ 
0.5X40 
0.5X36 

-0.1726 
o.xSoo 
0x822 
0x926 
0  x93a 

+90 
+77 

+Z2 
+72 

+ao 

+  8 
-  3 
-63 
-7 
-55 

19  Sextantis 

34  Sextantis 
36  Sextantis 

35  Leonis 

57  I^eoois 

6.2 
6.7 
6.6 
6.2 
6.9 

+2.65 
a.51 
2.50 

a.45 
«.45 

-Z5.0 

X5.4 
Z5.t 

M.9 
Z4.8 

+  5    6.3 

4    6.t 
3    0.6 
X  159 
0  57  7 

23  X5.0 

18  Z5  20.S 
z6  43.0 
22  27.x 
22  42.9 

+  2  54.2 

-  5  «7  9 

-  4    7.4 
4.  z  fe7.z 

+  I  4a^ 

+Z.0072 

-Z.0474 

-azzso 
+0.6754 
+0.9596 

0.5X3X 
0.5  ZOZ 

0.5099 
0.5094 
0.5094 

-0.Z940 
0x989 
o.z99a 

0.200t 
0.200K 

♦90 
-«3 

+3X 
+86 
+90 

+2Z 

-86 
-43 
-*  z 
+17 

/•Leonis- 

5.4 

4«^ 

-z+8 

4-  0  32.0 

19     2  46^ 

♦  5  38.9 

4a624Z 

0.509Z 

-0.2005 

ite 

-  4 

' 

^           '        ^' 
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SLEI^ 

[ENTS  FOR  1 

:he  PR] 

EDICTIO 

^toberT 

N  OF  OK 

CCULl 

^ATIONS. 

0^ 

The  Star's 

At  Conjunction  m  R.  A. 

Limiting 
Parallels. 

Name. 

Mag. 

Red'ns  from 
igoaa 

Apparent 
Declination. 

Mean  Time. 

Hour  Angle 

Y 

x' 

y 

N. 

S. 

Aa 

Aa 

f^Leonia 

5.7 

8 
+2,38 

2.33 
2.28 

"X4.9 
14-4 
14.0 

0       » 
+  0  28.2 
-   2   27.2 

4  4^.9 

NEW 

d     h     m 
19    8  z8.0 
17  20.2 
•0    437.6 

MOON. 

h     m 
+ZZ      Z.7 
-  4  II.3 
+  6  47.3 

-04158 
+Z.0230 
+Z.3591 

0.5090 

0.5091 
0.510Z 

-0.2007 
0.2002 
0.Z98Z 

0 

+15 
+88 
+85 

0 
-63 

+2Z 
+62 

e  LeoAis'"       ■  '"- 
B.  A.C.  4006  — 

B.  A.  C.  5109 
4Z  Libr» 
K  Librae 
%  Libr« 
/?>  Scoipii 
tfi  Scorpii 

6.2 

5-9 
5.5 
4.4 
2.9 
4.6 

+2.52 

2-54 
a.55 
2.6o 
2.63 
2.65 

-6.0 

5.5 
4.8 

3.9 
40 

-19  r9.9 

18  58.4 

19  21.4 
19  52.2 

19  32.0 

20  24.0 

t4  2Z  24.S 

8I>    0  2Z.7 

z  46.8 

7    4-5 

12  38.9 

13  15.8 

-  3  48.0 

-  0  56.9 
+  0  254 
+  5  32.6 
+ZO  55.9 
+11  3Z.5 

-0.2Z34 
-0.8561 

-0.5537 
-0.3928 
-Z.Z272 
-0.2  Z92 

0.5491 
0.5502 
0.5507 
0.5526 
0.5546 
0.5548 

-0.0879 
0.0829 
0.0804 

0.07  zz 
0.0610 

0.0599 

+12 
-26 

-  8 
+  z 
-48 
+  9 

-50 
-90 
-76 

-63 
-90 

-51 

w»  Scorpii 
w  Ophiuchi 
Uranu« 

B.  A.  C.  5758 

4.6 
4.7 

6.6 

+2^ 
2.76 

2.89 

-  4*0 

8.4 

-  0.2 

-20  36-0 

21  15.2 

22  0.3 

21   44.7 
21   25.6 

13  31.8 
M    047.9 

452.7 

6  51.2 

z6    74 

+ZZ  47.0 

-  I  19.7 

+   2   36.7 

+  4  31.3 
-zo  3Z.7 

-<xoz66 
+0.Z438 
40.8202 
+0.4816 
-0.0230 

0.5549 
0.5583 
0.5570 
0.5508 
0.56Z8 

-0.0594 
0.038Z 
0.0299 
0.025Z 

-0.0079 

+20 
+26 

+68 
+47 
+14 

-38 
-29 

+ZI 

-zo 

-38 

^  Ophiuchi 

B.A.C.5954— . 
58  Ophiuchi 
B.A.C.6098 

51 

6.5 
6.8 

5.4 
6.0 

4-2.96 
3.03 
3.04 
3.06 

3" 

+   I.O 
2^ 

«.3 

2.7 
4.5 

-21      0.3 
21   58^ 
21   53t.2 
21   38.0 
20  44.1 

22  43.5 
•T    5    4^ 

636.5 

841.5 

Z7  IZ.8 

-  4    9.3 
+  z  58.5 
+  3  27.3 
+  5  27.9 
-zo  Z97 

-04858 
+0.6345 

■«5323 
+0^3452 
-0.3268 

0.5629 
0.5638 

0.5639 
0.5641 
0.3647 

+0.0054 
O.OZ82 
0.02  z  3 
0.0256 
0.0428 

-zz 

+58 
+50 

+37 
+  z 

-70 

-  z 

-  7 
-z8 

-58 

IL  Sagittarii 

1:1 

5.1 

+3.17 
3.18 

3.16 
3.21 

+  5-3 
55 

-21      5.0 
21   44.3 
20454 
20  25X> 

SO  35.6 

22    6^ 
22  Z9.3 
22  45.7 
22  46.  z 
W    3  144 

-  5  35.0 

-  5  22.9 

-  4  57^ 

-  4  571 

-  0  38.2 

+0.2798 

40.9895 
-0.0349 

-0-3974 
+ao5«9 

0.5649 
0.5649 
0.5649 
0.3649 
0.5649 

+00527 
0.053Z 
0.0540 
0.0540 
0.0629 

+36 
468 
+z8 
-  2 
+23 

-21 
+23 
-39 
-63 

-34 

14  Ssi4$uiai'u  *^— 

15  Sagittarii 

16  Sagittarii 
21  Sagittarii 

B.A.C.6347  — 
29  Sagittarii     ■  ^ 
Lalande  34597 
B.A.C.6536  — 
•  d  Sagittarii**      ■ 

6.0 

i:5 
5.8 

50 

+3.27 

3-33 
3.34 
3.36 
340 

+  7.1 

8.3 

9.7 

xo.z 

10^9 

-21      8.0 
20  26.2 

«9  23.3 
19  26.7j 

19    7.7 

9  12.8 
13  590 

1955.4 

a2  X3.8 

%%    2  A2.7 

+  5    7.7 
+  9  43.9 
•  8  3fi.« 

-  6  z8.6 

-  2  18.4 

+I.03S5 

40.6737 
40.0954 
■W.3796 
■«>.4743 

0.3648 
0.5647 
•  5643 
0.J64Z 
•.5638 

+0.0747 
0.0839 
0.0953 
0.0996 
0.Z073 

+69 
+67 
+29 

+47 
+54 

+27 
-  z 
-32 
-z6 
-zx 

pi  Sagittarii 
p>  Sagittarii 

B.  A.  0.6710.^ 
^1  Sagittarii 
fi  Sagittarii 

^:5 

5.8 
5.5 
5-4 

+339 
3.41 
3.47 
3.44 
3-45 

+11^ 

ZA.6 

13.6 

13.8 

-18    a.o 
18  294 
18  27.0 
z6  31. z 
16  21.3 

4  ".3 

4  15.1 

iz    0.2 

Z2  39  8 

13  a7.8 

-  033.6 

-  0  29.9 
•f  6    z.o 
+  7  37-« 
+  8  33.5 

-048Z8 
40.007  z 
40.75Z8 
-X.0666 
-I.Z372 

0.5636 
0.3636 
0.5630 
0.5628 
0.5628 

+0.ZZ05 
0.ZZ07 
0.1227 
0.Z256 
0.Z270 

0 

+26 
+90 
-36 

-42 

-€9 

-37 

+  5 

-90 

g  Sagittarii 
B.  A.  C.  6992 

Q  Capricomi 
B.  A.  0.7087 

8  Aquarii  —    -^ 

6.8 

+3,50 
3.59 
3^59 
3.62 
3.72 

+I5.I 
17.0 
Z7X> 

20.1 

-15  45^ 

15    5.7 
15    5$ 
«4    3.6 
13  26.1 

20  aoj6 

SO    632^ 

638.7 

12  334 
%X    0    6.9 

-  8  38.Z 

+  0  5«.5 
+  0  58.6 
+  6  41.  z 

-  6    9.3 

-b.8495 
-0.0349 
H9.oaz8 
-0.Z506 
4^z.z859 

0.5621 
0.J610 
Ow36xo 
0,3605 
0^596 

+0.Z38S 
O.I54* 
0.1548 
0.1635 
0.179Z 

-20 

+28 
+29 
+23 

+77 

-90 

-39 
-38 
^6 

+37 

17  Aquarii 
19  Aquarii 
^  Aqttaril 
B.  A.C.7562  ... 

5.8 

4-8 
55 

+3.74 
3.76 
3.78 
3.82 
3.86 

+21.2 
22.6 

MS 
23.9 
23.8 

-II  46.2 

9  44-4 
10  zo.z 

8  Z7.8 

9  294 

4  28.9 
10  30.8 
zz  32.0 

17  ZI4 

20  34.J 

-  1  56.3 
+  3  53.1 
+  4  52.3 
+ZO  20.0 

-10  33.5 

40.2669 
-0.6786 
-a0448 
-0.8476 
+1.0094 

0.5S94 
0.5594 
0.5593 
0.5593 
03594 

+0.1844 
0.1913 
0.Z924 
0.1982 

0.20Z2 

♦49 
-  3 
*32 

-Z2 

+8z 

-23 
-87 
-40 

+2Z 

55 

+3.86 

+23^ 

-  9  3«.x 

20  26.7 

-10  31-4 

+Z.0629 

0.5594 

+0.20Zfi 

+80 

+25 

NOVEMBER 

yy    Aqilftrii^    _ 

+3.91 
3.93 
3.94 
3.98 
4.03 

+25.4 
26.3 
264 
26.6 
27.0 

-  6  59.9 
5  124 

4  564 

5  20.1 

4  44-2 

9  27.a 
14    2.6 
20    9.Z 

"  2  34-2 
+  X  32.9 

•¥  2      2.2 

+  6  28.Z 
-zz  38.Z 

+0x746 
-0.7416 
-0.9041 
40.4740 
+Z.1890 

0.5598 
0.5602 
0.5603 
0.5609 
0.56x8 

+0.2082 

0.21  Z3 

0.22X6 

02x45 

0.2Z77 

+46 
-  4 
-14 
+66 

+85 

-28   ■ 
-90 
-90 
-X2 

+35 

B;a,C.7744 

B.  A.  C.  7752 

51  Aquarii  «=.^.—* 

Lalaade  44337^ 

6.3 

+4.05 

+274 

1 

-  4     3.9 

M    30.3 

-10  Z9.7 

+0.8099 

0.5620 

+0.2  Z83 

+86 

+  7 

468 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

NOVEMBER.                                                                                   1 

The  Stab's 

At  CONjUMCTIOM  IN  R.  A. 

Umiting  \ 
ParaUels. 

' 

Rad'ns  from 

i 

Name. 

Mag. 

X9oo.a 

DecUnation. 

Washinston 
Mean  Time. 

Hour  Angle 
H 

^ 

x' 

y 

M        c 

Aa. 

Ai 

i^> 

%9. 

• 

n 

e          » 

d     h     m 

h     m 

e 

e 

3  Piscium 

6.4 

+4.II 

+28.8 

-   0    20.6 

%    6  20.6 

-  I  41.8 

-0.9745 

0.5640 

+0.22x2 

-x8   -90' 

K  Piscium . 

4-7 

423 

29.x 

+    0   43.0 

17  56.4 

+  9  23.6 

+0.5465 

0.5671 

0.2225 

+73-8 

9  Piscium*— 

6.6 

423 

29.2 

0  34  9 

x8    4.8 

+  9  31-8 

40.7154 

0.5673 

0.2225 

490+2 

.5.8 

4.27 

29.4 

I  33.3 

22     53 

-xo  36.3 

40.6339 

0.5684 

0.2222 

+81 

-    ll 

19  Piscinm^ 

4-9 

432 

29.6 

2  56.4 

S    2  26.5 

-  6  24.4 

+0.2247 

0.5699 

0.2214 

+50 

-25 

27  Arietia. 

6.3 

+S.15 

+22.3 

+17  x6.x 

22  21.6 

+10  57.8 

-0.7141 

0.5989 

+0.1475 

-  3 

-75 

36  Arietis 

^•5 

519 

21.0 

17  20.8 

•    3  37-4 

-  7  58.9 

-0.0428 

0.6007 

0.1372 

+35   -30 

40  Arietis 

6.3 

5.21 

20.6 

17  52.4 

5  x6.o 

-  6  24.2 

-03403 

0.6012 

0.1338 

+X8I-47 

TT  Arietis  ^ 

57 

5.19 

20.5 

17     3-3 

5  34  4 

-  6    6.6 

+0.5098 

0.60x3 

0.1332 

+71 

0 

^Arietis 

6.0 

5.23 

19.8 

17  55  9 

8    6.3 

-  3  408 

-0.0270 

0.6020 

0.1279 

+35 

-28 

p»  Arietis -— 

6.0 

+5.24 

+X9.6 

+X7  37.8 

8  20.5 

-  3  27.1 

40.3016 

0.6021 

fo.1274 

+56  -10 

50  Arietis 

6.8 

5.23 

19.2 

X7  36.8 

xo  20.9 

"  I  31.5 

40.5673 

0.6026 

0.123X 

+77 ;  +  5 

6.3 

523 

x8.6 

X7  30.0 

12  37-9 

+  0  40.0 

+0.9589 

0.6031 

0.1182 

+901+29 

6.3 

5.26 
5.31 

18.5 
x8.x 

18  25.0 
X9  21.2 

X2  58.7 
X4  14.0 

+  0  59.9 
+  2  12.2 

+0.0918 
-0.6907 

0.6032 
0.6034 

0.1175 
0.1x47 

+43  i  -20 
-2  1-70 

0  Arietis 

4.0 

65  Arietis 

6.0 

+3.35 

+16.6 

+20  27.3 

19  11.2 

+  6  57.5 

-1.2428 

06043 

+0.1036 

-50   -70 

13  Tauri  — ■ 

11 

5-34 

14.5 

X9  23.0 

7     2     6.3 

-10  24.1 

+0.481 1 
+0.5608 

0.6051 
0.6051 

0.0875 
0.086X 

+70+3 
+771+8 

5-34 

143 

19  2X.2 

2  40.1 

-  9  517 

B.  A.  C.  XX43 

6.0 

5.38 

14.2 

20  37.0 

2  55  I 

-  9  37.2 

-0.6757 

0.605X 

0.0856 

-  x!-66 

B.  A.  C.  X242  — 

6.3 

536 

12.2 

19  55.4 

9  20.9 

-  3  27.1 

+0.517X 

0.6052 

0.0702 

+73+7 

5.7 
6.0 

+5.37 
542 

■f  lO.X 

4  20   20.1 

15  34-5 
X5  59-3 

+  2  31.5 
+  2  55.2 

+0.4957 
-0.4852 

0.6048 
0.6047 

+0.0549 
0.0539 

^.TT  '  J.    «T  ' 

5X  Tauri 

99 

21   20.3 

+10 

•    /  1 
-49 

53  Tauri 

6.0 

5.40 

9.8 

20  54.2 

16  24.2 

+  3  19.2 

-0.0279 

06047 

0.0529 

+36 

-21 

56  Tauri 

6.0 

542 

97 

2X    32.0 

x6  27.7 

+  3  22.5 

-0.6572 

0.6047 

0.0528 

-  I 

-63 

X^  Tauri 

4.7 

3.44 

8.9 

22      4.1 

18  40.4 

+  5  29.9 

-1.08x8 

0,6043 

0,0473 

-31 

-68 

;r«  Tauri 

6.3 

+5-44 

+  8.9 

+2X    58.4 

x8  41.7 

+  5  31.1 

-0.9867 

0.6043 

+0.0473 

-^z 

-68 

B.  A.  C.  X373 

6.0 

5.41 

8.7 

21    23.6 

19  42.5 

+  6  29.4 

-0.3642 

0.6042 

0.0447 

+17 

-40 

W.  4»»  650 

6.0 

5.36 

7-5 

20   29.2 

23  41  9 

+10  19.2 

+0.7122 

0.6034 

0.0349 

+90 

+2X 

I  Tauri 

50 

5.36 

41 

2X    26.9 

8    9  21. 1 

-  4  24.8 

-0.0342 

0.6007 

O.OIIX 

+35 

-18 

105  Tauri 

6.0 

5.36 

3.5 

21    34.4 

IX  14.7 

-  2  357 

-0.1444 

05999 

+0.0064 

429 

-24 

108  Tauri 

6.3 

45.36 

+  2.4 

+22    10.3 

14  xi-3 

+  0  14.4 

-0.7426 

0.5988 

-0.0007 

-6 

-68 

n  Tauri 

5.7 

535 

1-9 

2X    59.6 

15  42.1 

+  X  41. 1 

-0.5668 

0.5981 

0,0044 

+  5 

-52 

0  Tauri 

6.0 

5-32 

-¥  0.9 

21    5X.I 

19    0.7 

+  4  51.9 

-0.4513 

0.5966 

0.0123 

+X2 

-44 

C  Tauri  — w 

33 

5.26 

-  0.2 

21      4.9 

23    0.2 

+  8  42.0 

+0.2648 

0.5947 

0.02x8 

+54 

-  3 

X^  Orionis 

47 

5.X6 

2.2 

20   X5.4 

9    5  45  0 

-  8  48.9 

+0.9100 

0.5909 

0.0374 

490 

+33 

Nbptunb 

+22    12.0 

8  24.5 

-  6  15.5 

-X.X887 

0.5902 

-0.0434 

-43 

-68 

X*  Orionis-    — — 

50 

+5.13 

-  3  3 

20      8.4 

9  36.7 

-  5    6.0 

+0.8709 

0.5887 

0.0461 

+90 

+30 

613  Orionis  -- 

6.0 

5.09 

42 

19  48.7 

12  55  7 

-  I  54  6 

+1.0456 

0.5866 

0.0534 

+90 

+42 

16  Geminomm 

6.8 

505 

6.3 

20   33.3 

19  29.4 

+  4  24  3 

-0x156 

0.5822 

0.0673 

+31 

-27 

4-2 

5.04 

6.4 

20   16.4 

19  55.1 

+  4  49.1 

+0.X458 

0.58x9 

0.0683 

+46 

-13 

/  Geminorum  • 

6.0 

+4.59 

-13.4 

+17    53.9 

11    2  27.9 

+10  16. 1 

-0.3485 

0.5596 

-0.1238 

+x8 

-47 

I  Cancri     .  _ 

6.3 

4.43 

14.5 

x6    3.2 

10  28.3 

-  5  59.8 

+0.5643 

0.5530 

0.1357 

+76 

+  2 

5  Cancri 

^3 

4.42 

I5.I 

x6  43.6 

12  32.5 

-  3  597 

-0.4341 

0.5515 

0.1385 

+13 

-55 

29  Cancri 

6.0 

4.20 

X6.7 

14  32.2 

13    X  20.2 

+  8  22.9 

+0.0205 

0.5422 

0.1546 

+38 

-30 

A»  Cancri- 

6.0 

4.08 

17.3 

13      2.x 

8  23.9 

-  8  46.9 

+0.5135 

0.5374 

0.1623 

+71 

-  4 

A«  Cancri - 

6.0 

+4.04 

-X7.4 

+12   28.3 

xo  13.7 

-  7    0.6 

40.8202 

0.5364 

-O.X642 

490 

+13 

60  Cancri  • 

6.0 

397 

17.8 

12      0.2 

14  391 

-  2  43.5 

+0.5913 

0.5334 

O.I68I 

+78 

-  X 

a«  Cancri 

4.0 

3-97 

I8.I 

X2    14.4 

15  54-8 

-  I  30.1 

+0.1230 

0.5327 

0.1696 

+44 

-26 

K  Cancri^-  - 

5.1 

3.89 

18.2 

IX      3  9 

20  32.7 

+  2  59-3 

+0.5973 

0.5299 

0.1737 

+79'-  ill 

u  Leonis  ^  ^  —  ■ 

59 

3.74 

18.9 

9  29.2 

18    7     2.6 

-10  49  9 

+0.4452 

0.5242 

0,18x7 

+65 

-xo 

h  Leonts 

5.7 

+3.71 

-193 

+10    9.1 

8  50.0 

-  9     57 

-0.6040 

0.5234 

-0x829 

+  4 

-73 

X4  Sextantis  • 

6,6 

346 

194 

6    5.6 

14    3     2.3 

+  8  34-6 

+0.4027 

0.5155 

0.1926 

462 

-14 

19  Sextantis           ^ 

6.2 

3-41 

19.2 

5    6.2 

6  X4.I 

+n  40.9 

+0.8718 

0.5144 

0.1939 

490 

+12 

34  Sextantis 

6.7 

324 

19.6 

4    6.0 

22  13.x 

+  3  12.6 

-1.1631 

0.5103 

0.1983 

-33 

-S6 

36  Sextantis 

6.6 

3.22 

19.3 

3     0.5 

23  35  4 

+  4  327 

-0.23  iS 

0.5101 

0.1985 

+25 

-50 

55  Leonis  . 

6.2 

+3.17 

-18.9 

+  X  15.9 

IS     5  X8.2 

+10    5.8 

40.5570 

0.5092 

-0.1993 

+74 

-  7 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

NOVEMBER. 

Thb  Stak*9 

At  COHJUMCTIOH  IN  R.  A. 

LimiOng 
Parallels. 

Red'ns  from 

Name. 

Mag. 

igoaa 

DeciinatioiL 

Washington 
Mean  Time. 

Hour  Angle 
H 

Y 

X' 

y 

N. 

S. 

A« 

e^t 

■ 

n 

0       > 

d     li     m 

h     m 

0 

0 

5.4 

+3.12 

-i8.8 

+  0  3Z.9 

15     9  36.2 

-  9  43-4 

+0.5093 

0.5087 

-0.Z996 

+70 

-ZO 

/•Leonia 

5.7 

3.07 

18.9 

+  0  28.Z 

15     75 

-  4  2Z.3 

-0.5232 

0.5083 

0.1996 

+  9 

-70 

e  Leonia-               a 

5  3 

3.00 

18.0 

-  2   27.4 

16    0    8.8 

+  4  24.9 

+0.9Z86 

0.5082 

0.Z990 

+88 

+14 

B.A.C.4000 

6.1 

2.91 

173 

4  46.9 

zz  25.7 

-  8  37.0 

+Z.2642 

0.5083 

0.Z968 

+85 

+43 

X  Virginia 

5.2 

2.75 

15.8 

7  27.0 

IT  Z3  24.9 

-  7  2Z.8 

-0.7688 

0.5142 

o.z86z 

-  7 

-90^ 

V  Virginia 

5-2 

42.72 

-15.1 

-  9    0.0 

21  25.4 

+  0  24.9 

-0.5203 

0.5167 

-o.i8z2 

+  7 

-701 

g  Virginia 

5-9 

2.70 

14.4 

ZO   Z2.6 

18    4  32.2 

+  7  19.4 

-0.4505 

0.5193 

0.Z76Z 

+ZO 

-66' 

1  Virginia 

5.7 

2.66 

-13.3 

Z2    ZI.5 

NEW 

Z4  Z8.9 
MOON. 

-  7  10.9 

+0.0607 

0.5232 

0.1680 

+36 

-34 

-22  28.8 

•8    0    6.7 

4  35.1 

-  0  49.5 
+  3  29.7 

•fz.Z285 

0.5569 

-0.0023 

+68 

^36  j 
-67 

I  Ophiuchi 

V 

+2.86 

+  1.6 

2Z      0.3 

-0.4525 

0.5676 

+0.0058 

-  4 

6.5 

2.89 

2.6 

2Z    58.6 

ZO  5r,8 

+  9  33.1 

+0.6666 

0.5670 

0.0Z88 

+6z 

+  z 

B.  AC.  5954 

6.8 

2.90 

2.9 

2Z    5Z.2 

Z2  22.6 

+ZZ     0.7 

+0.5652 

0.5685 

0.02  Z9 

+53 

-  5 

^A   Ophinrhi 

5-4 

2.90 

3.3 

2Z    38.0 

Z4  26.2 

-zz     0.0 

+0.3797 

0.5686 

0.0262 

+40 

-z6 

B.A.C.6098 

6.0 

+2.92 

+  4.9 

-20  44.  Z 

22  5Z.2 

-  2   52.9 

-0.2873 

0.5689 

+0.0434 

+  3 

-55 

H  Sagittarii 

41 

2.96 

5-7 

21      5.0 

84    3  43.5 

+   I   491 

+0.3195 

0.5689 

0.0534 

+38 

-Z9I 

14  Sagittarii' 

6.0 

2.97 

5.6 

21  44-3 

3  55  9 

+  2      Z.O 

+Z.0279 

0.5689 

0.0538 

+68 

+26 

15  Sagittarii 

5.8 

2.95 

5.9 

20  45.4 

4  22.0 

+  2   26.3 

400057 

0.5689 

0.0547 

+23 

-35 

z6  Sagittarii 

6.6 

2.95 

59 

20  25.0 

4  22.4 

+  2   26.6 

-0.3561 

0.5689 

0.0547 

+  z 

-6oj 

2Z  Sagittarii 

51 

+2.97 

+  6.6 

-20   35.6 

848.5 

+  6  43-3 

+0.0948 

0.5687 

+0.0636 

+26 

-32 

B.A.C.6347 

6.0 

3.02 

7.4 

2Z      8.0 

Z4  44.Z 

-"  33.6 

+1.0783 

0.5682 

0.0752 

+69 

+30 

29  Sagittarii- 

55 

3.04 

8.5 

20  26.2 

Z9  28.6 

-  6  59.Z 

+0.7  z8o 

0.5677 

0.0846 

+69 

+  4 

Lalande  34597 

6.4 

3.05 

9.7 

19  23.3 

%h    z  23.3 

-  z  Z7.0 

+0.Z4Z5 

0.5668 

0.0959 

+32 

-29 

B.A.C.6536 

5.8 

3.07 

10. 1 

Z9  26.6 

3  411 

+  0  56.0 

+0.4259 

0.5662 

o.zooz 

+50 

-13! 

d  Sagittarii 

50 

+309 

+10.8 

-19  7.7 

7  49.3 

+  4  45.5 

40.5220 

0.5658 

+O.Z078 

+57 

-  8 

p»  Sagittarii 

4-2 

3.08 

11.4 

z8    2.0 

9  37.7 

+  6  40.Z 

-0.4348 

0.5655 

o.zzzz 

+  2 

-65 

p«  Sagittarii 

6.5 

3.08 

1 1.2 

z8  29.4 

9  415 

+  6  43.8 

+0.0547 

0.5655 

O.ZZZ8 

+28 

-34 

B.  A.  C.  67x0,— 

'5.8 

3.13 

12.3 

z8  27.0 

z6  26.3 

-ZO  45.6 

+0.802  z 

0.564Z 

O.Z230 

+72 

+  9 

<r>  Sagittarii 

5.5 

3." 

12.9 

16  3Z.Z 

z8     6.0 

-  9    9  3 

-Z.0206 

0.5638 

0.Z259 

-32 

-90 

fi  Sagittarii 

5.4 

+3.11 

+13.2 

-z6  21.3 

18  54.1 

-  8  22.9 

-Z.09Z3 

0.5635 

+0.Z272 

"3J 

-90, 

g  Sagittarii 

5-3 

315 

14.4 

15  45.2 

26     z  47.8 

-  I  43-5 

-0.8032 

0.5622 

0.Z386 

-16 

-90 

B.A.C.6992 

5-7 

3.22 

16.1 

15    5-7 

12     3.Z 

¥  8  Z0.6 

+O.OZ49 

0.5599 

0.1543 

+31 

-36, 

^  Capricomi 

3.2 

322 

16.  z 

15     5.6 

Z2    95 

+  8  z6.8 

+0.0283 

0.5599 

0.1545 

+32 

-36; 

B.A.C.7087 

6.3 

3.25 

173 

14     36 

18     7.3 

-  9  57-6 

-O.ZOZ4 

0.5586 

0.Z629 

+27 

-43 

8  Aquarii 

6.8 

+333 

+18.9 

-Z3  26.1 

Vt    5  49.2 

•¥    Z    20.4 

+Z.243Z 

0.5562 

+0.1779 

+77 

+33 

V  Aquarii  ' ■* 

4-7 

3.36 

19.9 

iz  46.3 

10  Z5.3 

+  5  37.5 

+0.3Z86 

0.5555 

0.Z830 

+52 

-20 

17  Aquarii 

6.2 

3.38 

2Z.2 

9  44  4 

16  23.5 

+1Z  332 

-0.6368 

0.5545 

0.Z897 

0 

-82 

19  Aquarii 

5.8 

3.40 

2Z.Z 

ZO  zo.z 

17  25.9 

-zz  464 

+0.0034 

0.5544 

0.Z906 

+36 

-35 

1  Aquarii 

4.8 

3.44 

22.4 

8  Z7.8 

23    Z2.Z 

-  5  51  9 

-0.8092 

0.5537 

0.Z960 

-ZO 

-90 1 

B.  A.  C.  7562  — 

5.5 

+3.48 

+22.3 

-  9  29.4 

38    2  29.3 

+  2  4Z.Z 

+Z.0682 

0.5534 

+0.Z989 

+8z 

+25; 

c^  Capricomi*— 

5.5 

3.48 

22.3 

9  32.1 

2  31.7 

-  2  39.0 

+Z.Z223 

0.5534 

0.Z989 

+80 

+30; 

30  Aquarii- -— * 

5.8 

3.54 

23.8 

6  59.9 

ZO  57.8 

+  5  302 

+0.2223 

0.5529 

0.2054 

+49 

-25; 

B.  AC.  7744 

6.7 

3.56 

24.7 

5  12.4 

Z5  20.6 

+  9  44  2 

-0.7069    0.5528 

0.2082 

-  2 

-90) 

B.  A.  C.  7752 

6.7 

3.58 

24.9 

4  56.4 

Z5  2Z.8 

+ZO  Z4.3 

-O.87Z3  '  0.5527 

0.2085 

-Z2 

-90' 

51  Aquarii-             ^ 

5.8 

+3.62 

+25.0 

-  5  20.2 

20  34.9 

-  9   Z2.0 

+0.5243 

0.5528 

+0.2ZZ2 

+70 

-  9 

K  Aquarii  '^' 

5.2 

3.68 

25.4 

4  44-2 

as  2  52.3 

-  3    7.3 

+Z.249O 

0.5533 

O.214Z 

+85 

+42 

Lalande  44337  ^ 

6.3 

3.70 

25.8 

4     40 

4  z6.o 

-  z  46.4 

+0.8636 

0.5533 

O.2Z46 

+86 

+ZZ 

3  Piscium 

6.4 

3.79 

27.3 

-  0  20.6 

13  23.2 

+  7    2.6 

-0.9508 

0.5541 

0.2Z7Z 

-z6 

-90 

K  Piscium  ^— • 

4-7 

3.94 

27.7 

+  0  42.9 

80    z  23.2 

-  5  22.0 

+O.59Z2    0.5567 

o.2z8z 

+77 

-  5 

9  Piscium—- 

6.6 

+3-94 

+27.7 

+  0  34.8 

z  3Z.8 

-  5  13-6 

+0.7590    0.5568 

40.2Z8Z 

+90 

+  4 

16  Piacium  '- — 

5.8 

3.98 

28.1 

I  33.3 

5  40.9 

-  z  Z3.Z 

+0.6782    0.5579 

O.2Z78 

+86 

0 

Z9  Piacium  —  —   * 

4-9 

+4.05 

+28.3 

+  2  56.4 

zo  IZ.7 

+  3    8.5 

+O.26ZZ     0.5582 

1 

+0.2  Z69 

+52 

-23 
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ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

DECEMBER. 

Thb  Star's 

At  Conjunction  in  R.  A. 

Limiting  1 
Parallels. 

Name. 

Mag. 

Red'na  from 
xgoca 

Apparent 
Declination. 

Washington 
Mean  Tune. 

Hoar  Angle 

Y 

jr' 

y 

N. 

S. 

-82 
-73 
-29 
-46 

+    X 

Aa 

A3 

''     d  Piscium 
27  Arietis 
36  Arietis 
40  Arietis 

5-3 
6.3 
6.5 
6.3 
57 
6.0 
6.0 
6.8 
6.3 
6.3 

a 
+4,28 
523 
5.30 
5.34 
531 

+5.37 
5.38 
5.38 
5.40 
5-44 

+29.1 

22.6 
21.3 
2X.O 
20.8 

e         » 

+  7  38.6 
17  x6.x 
17  20.8 
17  52.4 
17    3.3 

+17  55  9 
17  37.8 
17  36.8 
17  30.0 
x8  2<|.0 

d     h     m 
1     X  26.6 
8     8  22.9 
13  463 
15  27.1 
15  45  9 
18  ax. I 
18  35-6 
20  38.5 

22  58.1 

23  19.1 

h     m 

-  6     8.3 

-  X  12.8 
+  3  58.2 
+  5  35  0 
+  5  53  1 
•i-  8  22.2 
+  8  36.2 
+10  34.3 
-II  XI.6 
-10  51.5 

-1.20x8 
-0.7132 
-0.0351 

-0.3358 
+0.5227 

-0.0227 
+0.3120 
+0.5827 
+0.9743 
+0.0986 

0.5646 
0.5914 
0.5938 

0.5945 
0.5946 

0.5957 
0.5958 
0.5966 

0.5975 
0.5976 

+0.2x09 

0.1454 
0.1354 

O.X320 

0.1315 

+0.1264 

0.1259 

O.I2I7 
0x169 
0.1162 

0 

-37 
-  3 

+35 
+19 
+72 

+35 
+56 
+78 
f9o 

+42 

p«  Arietis 

+20.2 
19.9 
19.5 
18.8 
18.9 

-28 

-XO 

+  6 

+31 
-20 

/j'*  Arietis  - "  "  " "    •* 
50  Arietis  *_« 

54  Arietis          

<J  Arietis 

13  Taurine . 

14  Tauri 

B.  A.  C.  1x43 

B.  A.  C.  X242  — 

4.0 
5.7 
6.3 
6.0 

6.3 

+5.50 
3.60 
5.62 
5.66 
5.69 

+18.7 

14.9 
14.7 
14.7 
12.5 

+X9  27.2 
19  23.0 

19  2Z.2 

20  37.0 

19  55-4 

4     0  35.9 
X2  39.2 
13  134 
13  28.5 
X9  38.4 

-  9  377 
+  X  57.0 
+  2  29.8 

-0.6910 
+0.4883 
+0.5683 
-0.6765 
+0.5225 

0.5981 
0.60x6 
0.60x7 
a6ox7 
0.6029 

+0.1x35 
0.0868 
0^0855 
0.0849 
0.0697 

-  2 

+71 
+77 

-  1 

+73 

-70 

+  4 
+  8 
-67 
+  8 

«« Tauri 

51  Tauri 
53  Tauri 
56  Tauri 

X^  Tauri 

5.7 
6.0 
6.0 

6.Q 

4.7 

+574 
579 
5.77 
5.80 

5.84 

+10.3 
10.3 

10.  X 
10.  z 

9.3 

+^  20. 1 

2X   20.3 

ao  54.2 

21  32.x 

22  4.x 

6    a  X4.8 
2  39  9 

5  ax.8 

-  9    0.0 
«  8  36.0 

-  8  XI.8 

-  8    8.6 

-  6    0.3 

+0.4995 
-0.4852 
-0.026X 
-o.fii579 
-X.0838 

0.6034 
0.6035 
a6o35 

0.6035 
0.6035 

+0.0546 
0.0537 
0.0527 
0.0535 
0.0471 

+71 

+XO 

+36 

0 

-31 

+  8 

-H9 

-21 

-63 

-68 

;t«  Tauri 

B.  A.  C.  1373 
W.  iYJ»  650 

I  Tauri 

/Tauri 

6.3 

6.Q 

6.0 

5-0 

5-7 

+5.84 
5.82 
578 
5.86 
5.81 

+  9^3 

8.9 
75 
4.0 
3.4 

+21  58.4 
21  24.0 
20  29.2 
ax  26.9 
20  17.3 

5  a3.i 

6  24.2 
10  24  3 

20  37 

21  55.6 

-  5  593 

-  5    0.6 

-  X  xo* 
+  8    6.x 
+  9  53  5 

-0.9884 
-0.3638 
+0.7131 
-0.0336 
+1.T576 

Q.6035 
a6o35 
0.6034 
0.6032 
0.60x7 

+<fc047i 
0.0446 
0.0348 

0.01  IX 

0.0065 

-23 

+17 
+90 
+35 
+90 

-68 
-40 
+22 
-x8 
+56 

X05  Tauri 
X08  Tauri 

H  Tauri 

0  Tauri 

C  Tauri 

6.Q 

e.3 

5-7 
6.0 

3.3 

+5.86 

5.89 
5.88 
5.88 
5.84 

+  3.4 
a.3 
1.7 

+  0.6 

-  0.8 

+21  34.4 

32    XO.3 
2X   59.6 
2X   3X.X 

21      4.9 

21  56.9 

•    0  33.4 

2  23.4 

5  408 

9  389 

+  9  54-8 
-IX   X5.8 

-  9  49-4 
-^639.8 

-  2  51. X 

-O.X438 
-0.7418 
-0.5659 
-0.4507 
+0.2649 

a6ox7 
a6oio 
a6oo6 

0.5995 

0.5980 

+0.0064 

-0.0008 

aoo44 

0.0x34 

0.0219 

+39 
-  6 

+  3 

+X3 

+54 

-51 
-43 

-  2 

;^i  Orionis 

Neptun» 

;t«  Orionis  ^- 

68  Orionis- 

16  Geminorum 

4.7 

6.0 

6.8 

+377 

3.76 
574 
573 

-  31 

4.4 
55 

77 

+20   X5.4 
22    IZ.2 

ao    8.4 

19  48  7 

20  33.3 

l4  19-8 
X7  48.6 
20    8.9 
23  25.4 
''    5  537 

+  3  34.1 
+  4  $9.3 
+  7  X4-3 
+10  a3-^ 
-  7  23.3 

+0.9076 

-X.I2X6 

+0.8683 

+1.04x9 

-O.II37 

0.5952 
0.5957 
0.5934 
Q.5917 
0.5880 

-0.0377 
0.04x1 
0.0463 
ao538 
0.0680 

+90 
-35 
+90 
+90 

+31 

+33 

-68 
+30 

+42 
-27 

V  Geminorum '^~' 
/  Geminorum 

I  Cancri^ 

3  Cancri 
5  Cancri 

4.a 
6.0 

63 
6,0 

6.3 

+5.72 
5^9 

5.28 
525 

-7.8 

17.8 
x8.6 
18.5 

+ao  16.4 

17  53.9 
x6    3.2 

17  34.6 
x6  43.5 

6  19.0 

%  X2  X7.0 

20    6.7 

2X   47.8 
22     8.1 

-6  39.0 
-  2    0.7 
+  5  26.7 
+  7    4-3 
+  7  23.9 

+O.X463 
-0.3405 
+0.5660 

-1.27x8 

-0.4230 

0.5877 
0.5799 
a56o7 

0.5595 
0.5592 

-o.o6a9 
0.1254 

O.X374 
0.1398 
0.1403 

+18 
+76 
-52 

+M 

-13 
-47 
+  2 
^2 
-53 

29  Cancri 

6.Q 

6I.Q 

6.0 

6.0 
40 

+505 
494 

4.90 
484 

4.84 

-20.6 

2X5 
2X7 
22.| 

22.6 

+14  32.2 

Z3      2.0 

12   28.9 
12     Q.X 

12    14.3 

9  10  38.x 

17  320 

19  X9.3 

23  38.6 

10    0  32.6 

-  4  31.3 
+  2    9.Z 

+  3  52.9 
+  8     39 
+  9  15  6 

+0.0300 
+0.5x99 
+0.5240 

-K).S985 
+0.1372 

Q-5498 
0.5449 
0.5436 
a5406 
0.5398 

-0.1566 
0.1644 
0.1662 
0.X705 
0.1717 

+30 
+71 
+90 
+79 
+45 

-29 

-  4 

+14 

0 

-25 

A«  Cancri 

6q  Cancri- 
a«  Cancri  -     - 

K  Cancri  — 
w  L^nis  — - 
h  Leonis 
14  Sextantis- - 
19  Sextantis- 

5-I 
5.9 
5-7 
6.6 
6.2 

+4.76 
4.61 
4.60 

435 

430 

-22.9 
238 
24.2 

24-7 
24.6 

+IX    3.9 

9  29.1 

xo    9.0 

5    6.1 

5  24.| 

15  406 

17  25.9 

11  ix  175 

14  26.1 

-10  2X.2 
-  0  24.0 

+  I  x8.x 

-  5  a2.4 

-  a  19  3 

-K).6o37 
+0.4550 
-0.5815 
+0.4208 
+0.887X 

0.5367 
<^5305 
0.5294 
0.5203 
0.5190 

-O.I75T 
0.1837 
0.1848 
0.194a 
0.1954 

+79 

+66 
+  6 
+63 
+90 

0 
-xo 
-72 
-13 
+13 

34  Sextantis 
36  Sextantis 
55  Leonis     - 
/•Leonis 
/B  Leonis 

6.7 
6.6 
6.2 
5.4 
57 

+4.12 
4.10 
4.05 
3.99 

3-94 

-252 
249 
244 
24.3 
24.4 

+  4    5-9 

X  15.8 

0  31.8 

+  0  28.1 

\%    6  xx.o 

7  32.4 
X3  xx.o 

17  26.5 
22  54.7 

-IX     1.7 

-  9  42.6 

-  4  13  6 

-  0    5.3 
+  5  137 

-X.X296 
-0.3046 
+0.58 1 1 
+0.5341 
-0.4917 

0.5135 
0.5131 
0.5x18 
0.5108 
0.5100 

-0.1993 
0.1995 
0.200X 
0.2002 
0.2002 

-30 
+26 
+76 
+72 
+11 

-86 

-49 

-  6 

-  8 

-68 

e  Leonis 

5.3 

+3.86 

-23.4 

-  2  27.5 

18    7  52.x 

-10    4.x 

+0.9444 

0.5092 

-0x992 

+88 

+x6 
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li                  ELEMENTS  FOR  THE  PREDICTION  OF  OCCULTATIONS. 

DECEMBER.                                                                                    | 

Tlw  STiii'i 

At  CoHjiTNCTnnr  iit  A,  A. 

LEmidcii  ' 

Red'm  from 

Nanu. 

Mhs^ 

DvciWtioiL 

WaahfTijrtoa 
Mean  Time, 

Hoar  Aii«l8 

r 

JT' 

y 

N. 

S. 

JiM. 

1      AS 

I 

m 

*       * 

d     k      m 

h      m 

4 

s 

B.  A.C.4006 

5.1 

+3.76 

-•22.5 

-  4  47.0 

18  19    5.6 

+  0  50.5 

+1.291  z 

O.509Z 

-0.Z968 

+85 

+47  1 

X  Virginis 

3.2 

356 

20.5 

7  27.1 

14  2Z     3.0 

+  2      4.0 

-07349 

0.5127 

0.1856 

-  4 

-90, 

if  Virginia 

52 

351 

19.5 

8    0.1 

16     5     4.4 

+  9   52.6 

-0.4878 

0.5149 

0.1806 

+  8 

-08  1 

g  Virginia. 

5-9 

3.47 

18.6 

10  12.7 

Z2    12.2 

-  7  12.9 

-0.4187 

0.5172 

0.1755 

+11 

-63 

1  Virginia 

5.7 

3-43 

17.1 

12  11.4 

22      0.6 

+   2    18.4 

+0.0878 

0.5210 

0.1674 

+38 

-32 

B.  A.  C.  47oor — 

5-5 

+3.36 

'I3.7 

-13  50.0 

16  20  24.2 

+  0      1.7 

+0.6029 

0.53X2 

-0.1444 

+68 

-  4 

B.  A.  C.  4896 

6.6 

3.27 

za8 

17  22.6 

17  z6  18.9 

-  4  409 

-0.3284 

0.5417 

0.1184 

+  9 

-58 

6.5 
5.0 

3.26 

10.5 
8.8 

17  56.8 
19  24.9 

16   26.2 

-  4  33.8 
+  4  47.6 

+0.2785 
+0.8ZI3 

O.54Z8 
0.5470 

0.1182 

+43 
+71 

-22; 
+10; 

i^hibrm         -    ■ 

18    a    6.4 

0.Z036 

i^  LibrK  '^^ • 

6.5 

3.26 

8.8 

19  16.4 

2    37.6 

+  5  17.8 

+0.6019 

0.5473 

0.1028 

+63 

-  31 

B.  A.  C.  5109 

6.2 

+3.22 

-  7-3 

-19  19.9 

II  38.1 

-  9  58.5 

•-O.I959 

0.5521 

-0.0881 

+13 

-49 

41  Libra 

5.9 

321 

7.0 

28  58.5 

14  32.8 

-  7  10.6 

-0.8301 

0.5536 

0.083Z 

-23 

-90 

K  Librae 

5.5 

3.20 

6.6 

19  21.4 

15  56.7 

-  5  49  5 

-0.5322 

0.5543 

0.0807 

-  6 

-74 

X  Libra 

4-4 

3.20 

5.7 

19  52.2 

21      9.7 

^  0  47.0 

-03715 

0.5569 

Q.0715 

+  a 

-61 

^>  Scorpii 

2.9 

317 

4-8 

19  32.0 

1»     2   38.7 

+  4  30.9 

-1.0995 

0.5595 

0.0614 

-45 

-90 

6>^  Scorptt 

4.6 

+319 

-45 

-ao  24.0 

3  14.9 

+  5    5-8 

^.1983 

0.5598 

-0.0603 

+10 

-49 

««Scorp3 

4.6 

3.20 

-  4-5 

ao  36.0 
NEW 

3  30.8 
MOON. 

+  5  ai.3 

+0.0024 

0.5599 

+3a 

-37 

Lalande  35497^ 

^6.4 

3.07 

+  9^6 

19  23.3 

%%    8    Z.6 

+  7    8.9 

+0.0968 

0.5736 

+0.0963 

+a9 

-32 

B.A.C.6536 

5.8 

+3.08 

+10.0 

-19  26^5 

10  16.7 

+  9  19a 

■M>0775 

0.573a 

+0.Z007 

+46 

-z6 

d  Sagittarii 

5.0 

307 

za9 

19    7.7 

14  19-9 

-^zo  46.3 

+0-4697 

0.3726 

azo84 

+53 

-zz 

p»  Sagittarii 

4-2 

3.06 

II. I 

z8    2.0 

16    6.Z 

-9    40 

-0.4808 

0.57*3 

aziz7 

0 

-69 

p2  Sagittajrii 

6.5 

5.07 

zr.Q 

18  29^4 

16    91.8 

-9    0.3 

+0.0047 

0.5723 

0.Z118 

+25 

-37 

B.A.C.6710— 

58 

3.08 

ta.1 

18  27.0 

aa  4^5 

-  2  37  9 

+0.7414 

0.5710 

aza39 

+70 

+  5 

^*  Sagittarii 

55 

+305 

+Z2.6 

^6  31,1 

S8    0  24.1 

-  I     3  7 

-1.0680 

0.5707 

+az267 

-36 

-90 

^Sagittarii 

5-4 

305 

12.7 

16  21.3 

z  ZZ.3 

-  0  18.2 

'J.Z039 

a57o6 

O11281 

-39 

-90 

g  Sagittarii 

5-3 

3.06 

13-9 

15  45-2 

7  56.7 

4-  6    X2.8 

^.8582 

0.5690 

0.1396 

-ao 

-90 

B.A,C.699a 

5-7 

3.08 

^5-3 

15     5.8 

z8    0.3 

-8    4.8 

-0.0533 

0.5664 

0.1554 

+27 

-40 

/}  Capricorni 

3-2 

3.08 

15-4 

?5    56 

z8    6.5 
23  57.8 

-7  588 

-0.0403 

0.5664 

0.1556 

+28 

-40 

B.  A.  C.  7087. 

6.3 

+3.08 

+16.5 

-14    3.6 

-  a  19.8 

-0.1733 

0.5648 

+0.1640 

+22 

-47 

8  Aquariir- 

6.8 

311 

18.0 

13  26.2 

S4  iz  28.2 

+  8  46.8 

+Z.1564 

0.56Z7 

0.1790 

+77 

+34 

V  Aquarii 

J-7 

3.14 

18,8 

zi  46.3 

15  50.3 

-«i    0.1 

+0.2338 

0.5606 

0.184Z 

+47 

-24 

17  Aquarii 

6.2 

3.15 

19.9 

9  44.4 

az  53-6 

-  5    9  3 

-0.7215 

0.5591 

0.1903 

-  5 

-90 

19  Aquarii 

5.8 

3.16 

19.8 

20  lai 

aa  55« 

-  4    9  7 

^0.0846 

0.5588 

0.1915 

+29 

-42 

^  Aquarii 

4.8 

+3.19 

-i^ai.o 

-  8  17.8 

»5    4  37.6 

+  I  az.o 

-0.8980 

0.5576 

+0.1968 

-16 

-90 

B.  A.C.7562    - 

55 

3.22 

20.9 

9  29.4 

7  53.0 

+  4  29.7 

+0.9723 

0.5569 

0.1996 

+8z 

+18 

c^  Caprioonii 

55 

3.22 

20.9 

9  32.a 

7  55  3 

+  4  31.9 

+Z.0265 

0.5569 

0.1996 

+80 

+22 

5-8 

3.26 

22.2 

7    ao 

16  17.6 

•zz  22.7 

+0.1247 

0.5554 

0.2058 

+43 

-30 

B.A.C.7744 

6.7 

3-28 

23.0 

5  12.4 

ao  38.9 

-  7  zo.a 

-0.8062 

0.5548 

0.2085 

-  8 

-90 

B.A.C.7752 

6.7 
5-8 

+3-30 

+23.1 

-  4  56^4 

a  I  10.0 
36    I  52.2 

-  6  40.2 

-0.9708 
+0.4226 

0.5547 

+0.2088 

-Z9 
+62 

-90 

3-34 

23.2 

5  20.2 

-  2    7.4 

0.5542 

0.21 1 3 

-Z5| 

5^2 

3.38 

23.6 

4  44-2 

8    93 

+  3  57  0 

+1.Z462 

05537 

0-2x39 

+85 

+31 

Lalande  44337- 

6.3 

340 

24.0 

4    40 

9  33  0 
18  42.0 

+  5  z8.o 

+0.7630 

05536 

0.2144 

+78 

+  4 

3  Pisciun]^ 

614 

3.48 

254 

-  0  2a6 

-  9  51  5 

-1.0616 

0.5534 

a2i65 

-24 

-90 

IE  Pisciuin_   

4.7 

+363 

+25.7 

+  0  42.9 

«T    6473 

+  I  49.5 

+0.4842 

0.5540 

+o.2i6g 

468 

-II 

9  Piscium -^ 

6l6 
5.8 
4-9 
6-3 

3.63 
3.67 

26.1 
26.4 
21.9 

0  34.8 

5  56.1 
zz    8.0 

15  23.3 
80  Z5  43.7 

+  z  38.0 
+  6     z.4 
+ZO  26.5 
+  7  55.6 

+0.6533 

0.5541 
0.5546 
0.5552 
0.5810 

a2i69 
0.2163 

0.2153 
0.1436 

+83 

-  2 

I  33-3 

*  56.4 

17  16. 1 

+0.5749 

■K).I520 
-0.8055 

+75 
+46 

-9 

-  6 
-29 
-73 

27  Arietia 

36  Arietia 

6.5 

+5.16 

+21.0 

+17  20.8 

az  17.8 

^zo  42.7 

-O.II32 

0.5834 

+0.1338 

+31 

-34 

40  Arietia 

6.3 

5.20 

2a6 

VI  52.4 

23    19 

-  9    2.5 

-0.4169 

0.5841 

0.1306 

+14 

-52 

n    Arietia , 

5.7 

5.18 

2a3 

17     3.3 

23  21.3 

-  8  43.9 

+0.4545 

0.5842 

0.1300 

+67 

-  3 

/j2  Arietia 

6.0 

525 

19.8 

17  55.9 

81    a     1.7 

-  6    9.5 

-0.0939 

0.5853 

0.Z250 

+32 

-32 

p^  Arietia^ 

6.0 

5.25 

195 

17  37  8 

a  16.6 

-  5  55  1 

+OJ243O 

0.5836 

0.1245 

+52 

-13 

30  Arietia —      ■    . 

6.8 

+5.30 

+19.0 

+17  36.8 

4  23  5 

"  3  53  0 

+0.5193 

0.5863 

+0.1205 

+72 

+  2 

33  Arietia  -    -  -  -  - 

►6.3 

532 

18.3 

17  30.0 

6  47.7 

-  I  34  3 

+0.9188 

0.5872 

0.1 157 

+90 

+27 

54  Arietia 

6.3 

5.36 

18.4 

x8  25.0 

r  9.5 

-  X  13  3 

+0.0310 

0.5872 

0.1150 

+39 

-24 

6  Arietia 

4.0 

+5.43 

+18.3 

+Z9  27.2 

8  28.7 

+  0    a.9 

-0.7689 

0.5878 

+0.1 124 

-  7 

-71 

472 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON  DURING  THE  YEAR 

1900. 

The  Star's 

IMMERSION. 

EMERSION. 

5 

1' 

Date. 

Washington. 

Angle  from 

Washington. 

Angle  from 

Name. 

Mag. 

Sidereal 
Time. 

Mean 
Time. 

North 
Point 

Vertex. 

Sidereal 
Time. 

Mean 

Time. 

North 
Point 

Vertex. 

h    m 

h    m 

e 

e 

h    m 

h    m 

e 

e 

h    m 

Jan.      8 

104  Piscium 

7.5 

22   53 

3  41 

52 

99 

0     8 

456 

250 

283 

I   15 

II 

X^  Tauri 

47 

22   51 

328 

89 

143 

23  52 

428 

244 

301 

I     0 

II 

^  Tauri 

6.3 

22    55 

3  31 

112 

167 

23  46 

4  22 

221 

278 

0  51 

13 

14  Geminorum 

7.2 

4      7 

8  35 

122 

174 

526 

9  54 

250 

278 

I   19 

Feb.     2 

19  Piscium* 

4.9 

7  25 

10  34 

105 

56 

8     4 

II  12 

218 

172 

038 

4 

104  Piscium* 

7-5 

9  10 

12    10 

47 

354 

9  51 

12  52 

288 

236 

0  42 

5 

27  Arietis 

6.3 

738 

10  35 

118 

64 

825 

II  21 

223 

171 

0  46 

6 

T«  Arietis 

5-3 

5  22 

8  16 

52 

4 

6  31 

9  24 

291 

136 

I     8 

6 

65  Arietis 

6.0 

6  23 

9  z6 

50 

356 

7  23 

10  16 

298 

242 

X     0 

7 

X'  Tauri 

4-7 

843 

II  32 

94 

37 

9  47 

12  36 

272 

217 

X     4 

.  7 

;t«  Tauri 

6.3 

847 

II  3^ 

"5 

58 

9  47 

12  35 

251 

196 

0  59 

II 

5  Cancri 

6.3 

II  18 

13  50 

169 

116 

12     I 

14  33 

241 

186 

0  43 

13 

A  Leonis 

5-7 

7  25 

9  51 

85 

123 

8  40 

"     5 

334 

352 

I   14 

15 

/«  Leonis 

5-4 

9  56 

12    13 

139 

157 

II  23 

13  40 

291 

284 

1  27 

i6 

B.A.C.4006 

6.1 

13  18 

15   31 

162 

138 

14  24 

16  37 

262 

226 

I     6 

17 

^  Virginis 

5-7 

II  25 

13  34 

152 

168 

12   42 

14  51 

275 

272 

I  17 

21 

S  Scorpii 

2.6 

16  57 

18  49 

37 

23 

17  43 

19  35 

335 

212 

0  46 

22 

15  Ophiuchi* 

7.3 

10  23 

12  12 

65 

117 

II-   9 

12  59 

317 

8 

0  47 

22 

22  Ophiuchi 

6.7 

15  28 

17  17 

44 

61 

16  23 

z8  II 

327 

333 

0  54 

24 

31  Sagittarii 

7.0 

14  58 

16  39 

142 

183 

15  37 

17  18 

209 

245 

0  39 

Mar.    5 

6  Arietis  t 

40 

10  19 

II  25 

57 

2 

II     3 

12    9 

293 

238 

0  44 

13 

14  Sextantis 

6.6 

12     3 

12  38 

167 

132 

13     2 

13  36 

258 

214 

0  58 

14 

36  Sextantis 

6.6 

6  39 

7  " 

51 

99 

7    9 

7  40 

5 

51 

0  29 

14 

55  Leonis 

6.2 

15    6 

15  36 

88 

40 

16    4 

16  34 

323 

272 

0  58 

f    ^4 

57  Leonis 

6.9 

15  37 

16    8 

141 

90 

16  36 

17    6 

269 

218 

058 

23 

Saturn 

13  36 

13  31 

100 

147 

14  43 

14  38 

260 

200 

I     7 

Apr.     5 

15  Geminorum 

7.0 

6  49 

5  54 

182 

167 

7    5 

6  10 

202 

178 

0  16 

II 

f  Leonis* 

5.3 

18  29 

17     8 

94 

45 

19  20 

17  59 

304 

257 

0  51 

14 

85  Virginis 

6.5 

18  13 

16  40 

181 

134 

18  29 

16  57 

208 

160 

0  17 

22 

8  Aquarii 

6.8 

15  49 

13  47 

31 

80 

16  36 

14  32 

297 

343 

0  45 

May     5 

60  Cancri* 

6.0 

16  20 

13  25 

142 

90 

17    2 

14    7 

256 

205 

0  42 

9 

B.  A.  C.  4006 

6.1 

14  26 

II  16 

124 

88 

15  44 

12  33 

290 

244 

X  17 

lO 

^  Virginis 

5-7 

12  33 

9  19 

140 

138 

1358 

10  44 

283 

261 

I  25 

15 

24  Ophiuchi 

5-9 

15  47 

12    14 

82 

96 

17  14 

13  40 

285 

279 

I  26 

17 

f » Sagittarii 

5.7 

19  28 

15   46 

27 

21 

20  26 

16  43 

300 

282 

0  57 

19 

TaCapricorni* 

5.6 

14     0 

10    II 

145 

195 

14  22 

10  33 

192 

244 

0  22 

20 

B.  A.  C.  7562 

5-5 

20     5 

16   II 

68 

91 

21  25 

17  30 

233 

236 

I  19 

20 

(^  Capricomi 

5.5 

20    6 

16    12 

79 

102 

21  22 

17  28 

222 

227 

I  16 

22 

K  Piscium 

4.7 

17  54 

13   52 

43 

94 

18  48 

14  46 

269 

318 

0  54 

22 

9  Piscium 

6.6 

17  54 

13   52 

76 

127 

18  52 

14  50 

235 

284 

0  58 

26 

36  Arietis* 

6.5 

10  12 

5  55 

152 

lOI 

10  27 

6  11 

189 

138 

0  16 

June     I 

29  Cancri 

6.0 

12  48 

8    8 

56 

3 

13  22 

841 

351 

298 

0  33 

4 

57  Leonis* 

6.9 

18  22 

13  29 

69 

20 

19     I 

14     8 

329 

282 

0  39 

5 

e  Leonis 

5-3 

II  50 

654 

lOI 

86 

13  13 

8  16 

225 

191 

z  22 

13 

B.A.C.6336 

6.2 

20  20 

14  51 

41 

18 

21  24 

15  55 

286 

252 

1     4 

14 

B.  A.  C.  6707 

6.4 

20  19 

14  46 

63 

52 

21  36 

16    4 

253 

226 

I  18 

17 

51  Aquarii 

5.8 

21  58 

16  14 

5 

ZI 

22  47 

17    2 

290 

297 

0  48 

22 

p"  Arietis 

6.0 

21     3 

14  59 

85 

138 

21  59 

15  54 

236 

291 

0  55 

July     9 

Piazzi  i7>>  334 

5.3 

15  40 

8  30 

149 

182 

16  21 

9  10 

208 

235 

0  40 

lO 

Saturn 

17  57 

10  43 

74 

75 

19  20 

12     5 

267 

251 

I  22 

13 

8  Aquarii 

6.8 

16    6 

8  40 

36 

84 

16  56 

9  30 

291 

335 

0  50 

19 

36  Arietis 

6.5 

23  57 

16    7 

96 

146 

I    4 

17  13 

218 

256 

z    6 

Note.— The  angles  of  position  ar 

e  con 

nted  from 

the  north 

point  an 

d  vertei 

E  of  the  m 

son's  limb. 

toward 

the  easi 

, 

*  Whole  occaltation  beloi 

wthe 

t 

horizon  ol 
Emersion 

Washingt 
below  the 

on. 
horizon 

timm 
of  Was 

ersion  bel 
bington. 

ow  the  hoT 

izon  of 

Washini 

(too. 
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OCCULTATIONS  VISIBLE  AT  WASHINGTON 

DURING  THE  YEAR  . 

[900. 

The  Star's 

IMMERSION. 

EMERSION. 

0^ 

Date. 

Washington. 

Angle  from 

Washington. 

Angle  from 

1 

Name. 

Mag 

Sidereal 
Time. 

Mean 
Time. 

North 
Point. 

Vertex. 

Sidereal 
Time, 

Mean 
Time. 

Nonh 
Point 

Vertex. 

h    m 

h     m 

e 

e 

h    m 

h     m 

e 

0 

h     m 

July    23 

z6  Geminorumt 

6.8 

22    Z2 

Z4     6 

'98 

154 

23     I 

14  55 

262 

318 

0  49 

31 

g  Virginis* 

5.7 

19    7 

zo  30 

z8z 

131 

19  23 

zo  46 

2Z2 

Z63 

0  z6 

Aug.     7 

B.A.C.6336 

6.2 

Z7  46 

841 

37 

48 

z8  48 

9  43 

302 

299 

z     2 

8 

B.  A.  C.  6707 

6.4 

Z7  z8 

8  zo 

42 

70 

z8  24 

9  15 

290 

307 

.     I     5 

10 

B.  A.  C.  7562 

5.5 

0  36 

Z5  z8 

98 

6z 

z  27 

z6  zo 

206 

Z62 

0  52 

lO 

£^  Capricorn! 
Lalande  44337 

55 

0  4Z 

15  24 

"3 

75 

Z    2Z 

z6    4 

191 

148 

0  40 

ZI 

6.3 

0  Z3 

14  52 

8z 

56 

z  z8 

15  57 

2Z8 

z8z 

I    5 

12 

9  Piscium 

6.6 

z8  57 

9  32 

8 

57 

19  30 

zo    6 

301 

348 

0  34 

12 

z6  Piscium 

5.8 

23  56 

14  31 

75 

71 

z     8 

15  43 

222 

249 

Z    Z2 

17 

53  Tauri 

6.0 

22  38 

Z2  53 

66 

Z20 

23  37 

13  52 

268 

324 

0  59 

26 

£  Leonis 

5.3 

16  37 

6  z8 

142 

92 

17  30 

7  II 

262 

206 

0  53 

Sept.  12 

IT  Arietis* 

5.7 

z8  36 

7  zo 

43 

97 

19  15 

7  49 

286 

340 

0  39 

12 

p»  Ariette 

7.0 

20  35 

9    8 

64 

zz8 

2Z    27 

zo    z 

260 

314 

0  53 

22 

/)8Arietis 

6.0 

2Z    24 

9  57 

26 

80 

22      4 

10  37 

296 

350 

0  40 

12 

50  Arietis 

6.8 

23   40 

Z2    Z3 

132 

185 

0   ZZ 

12  44 

z86 

237 

0  31 

12 

54  Arietis 

6.3 

328 

z6    0 

75 

62 

4  49 

Z7   2Z 

256 

213 

Z    2Z 

13 

B.  A.  C.  Z242 

6.3 

23  47 

Z2  z6 

153 

209 

0      0 

Z2   29  ' 

Z76 

232 

0  Z3 

14 

t  Tauri 

5.0 

I     3 

Z3  28 

55 

ZZ2 

2     7 

14  32 

288 

243 

I     4 

27 

*»  Libra  t 

50 

19  19 

654 

69 

25 

20  2r 

7  56 

300 

250 

Z       2 

Oct.      I 

29  Sagittarii 

5.5 

2Z    Z4 

8  32 

17 

348 

2Z    56 

9  15 

308 

27Z 

0  43 

5 

Lalazide  44337 

6.3 

^  41 

Z2   44 

Z2Z 

8z 

2    15 

13  17 

Z84 

Z40 

0  33 

6 

9  Piscium 

6.6 

19  57 

6  56 

7 

51 

20  34 

7  33 

299 

338 

0  37 

6 

z6  Piscium 

5.8 

z    2 

Z2      Z 

79 

53 

2    zo 

13     8 

223 

Z84 

I     7 

6 

Z9  Piscium* 

4.9 

6  Z9 

Z7  Z7 

27 

336 

655 

17  52 

295 

245 

0  35 

zo 

Z3  Tauri 

5-7 

4  34 

Z5  16 

142 

"3 

5  12 

15  54 

200 

158 

038 

Z2 

C  Tauri 

3-3 

0  52 

zz  27 

75 

131 

1 58 

12  33 

275 

331 

z     6 

15 

29  Cancri 

6.0 

5  44 

16    7 

76 

123 

6  56 

Z7  z8 

324 

357 

z  zz 

26 

Uranus 

Z9  46 

526 

95 

59 

20  58 

6  39 

256 

2ZZ 

I  13 

27 

52  Opbiuchi 

6.3 

19  55 

5  32 

50 

2Z 

2Z      3 

6  39 

290 

251 

I     7 

27 

B.A.C.5954t 

6.8 

2z  52 

728 

56 

ZZ 

22    5Z 

8  27 

283 

233 

0  59 

29 

B.  A.  C.  6658 

7.3 

22  27 

756 

zz 

335 

23     5 

8  33 

307 

266 

0  37 

Nov.    6 

pi  Arietis 

7.0 

2Z    20 

6  17 

24 

77 

21  57 

654 

299 

353 

0  37 

6 

50  Arietis 

6.8 

0    3 

9    0 

86 

137 

Z    Z2 

zo    9 

234 

274 

I    9 

6 

54  Arietis 

5-3 

4  14 

Z3  zo 

27 

354 

5     3 

13  59 

308 

263 

0  49 

7 

B.  A.  C.  Z242 

6.3 

22  53 

7  45 

49 

zoz 

23  44 

8  37 

289 

240 

0  52 

7 

«« Tauri 

5.7 

7  15 

z6    6 

zz8 

64 

8  14 

Z7     6 

242 

z86 

z    0 

IZ 

I  Cancri 

6.3 

0    4 

841 

Z26 

z8o 

I  54 

9  31 

249 

30Z 

0  50 

Z2 

60  Cancri 

6.0 

4  52 

13  24 

i8z 

233 

5  12 

13  44 

213 

Z62 

0  20 

Z2 

a«  Cancri 

4.0 

5  51 

14  23 

66 

114 

6  48 

Z5   2Z 

337 

z8 

058 

25 

</  Sagittarii* 

5.0 

z     2 

843 

94 

42 

I  52 

9  34 

233 

183 

0  5z 

30 

z6  Piscium 

5.8 

2Z      7 

4  30 

47 

84 

22  20 

5  43 

253 

274 

I  13 

30 

Z9  Piscium 

4-9 

3  39 

zz     I 

53 

6 

4  40 

Z2      2 

260 

2ZO 

z     z 

Dec.     3 

IT  Arietis  t 

5.7 

9  27 

z6  36 

88 

34 

10  16 

17    25 

259 

305 

0  49 

4 

Z3  Tauri 

5.7 

5  55 

13     I 

122 

73 

653 

1358 

227 

173 

0  57 

4 

Z4  Tauri 

6.3 

6  49 

13  54 

141 

87 

728 

14  33 

2ZZ 

156 

0  39 

6 

;  Tauri 

3.3 

X    7 

8     5 

51 

Z07 

2    2 

9     0 

299 

355 

0  55 

9 

A»  Cancri 

6.0 

zz  zz 

17  56 

87 

42 

Z2    Z4 

18  59 

325 

274 

I     3 

zo 

u  Leonis 

5.9 

8    0 

Z4  42 

Z20 

149 

9  29 

z6  zo 

296 

294 

z  28 

Z2 

55  Leonis 

6.2 

5    2 

II  37 

175 

226 

5  30 

12     4 

228 

279 

0  27 

Z2 

/•  Leonis 

5-4 

9  59 

16  33 

zzo 

Z28 

zz  27 

z8    0 

316 

306 

z  27 

ty 

zo  Librae 

6.5 

8  z6 

14  30 

78 

Z29 

9    6 

Z5  20 

319 

zo 

0  49 

27 

K  Piscium 

4.7 

z  28 

7    4 

74 

41 

2  38 

8  Z4 

229 

z86 

z  zo 

27 

9  Piscium 

6.6 

I  43 

7  19 

115 

79 

2  25 

8     z 

189 

148 

0  42 

Note.— The  angles  of  position  are 

1  com 

ited  from 

the  north  | 

»oint  an( 

i  vertex 

of  the  mo 

en's  limb, 

toward 

the  east 

'•Whole  occaltation  belo? 

r  the 
1 

horizon  of 
Emersion 

Washingtc 
below  the 

»n. 
horizon 

timm 
of  Was 

ersion  belo 

w  the  hori 

zon  of  1 

Vashing 

ton. 

474 


ILLUMINATED  DISK  OF  MERCURY,  1900. 


FOR  WASHINGTON  MEAN  NOON. 

Pate. 

k 

f 

e 

L 

Date. 

Jk 

i 

e 

L 

Jan. 

z 

0.778 

5^2 

0 

187.0 

36.2 

July      5 

0.393 

0 
102.3 

0 

Z5-9 

31.6 

6 

0.840 

47.1 

1824 

3I-.4 

^o 

0.308 

X12.5 

19.3 

28.8 

XI 

0.885 

39.6 

1774 

28.2 

X5 

0.221 

124.0 

231 

^4-5 

x6 

0.919 

33.1 

I7Z9 

26.3 

20 

O.Z33 

137.2 

28.3 

Z7.7 

SI 

0.945 

27.2 

Z63.8 

25-6 

^5 

0.057 

X52.3 

38.6 

8.9 

to 

0.966 

21.2 

X58.7 

26.Z 

30 

0.014 

166.5 

75.6 

2.4 

SI 

0.983 

^I'l 

Z49.0 

27.7 

AAflf.        4 

0.025 

161.7 

Z54.8 

1-^ 

Feb. 

5 

0.994 

8.6 

Z29.2 

30.8 

9 

0.102 

1427 

177.8 

Z6.9 

XO 

0.998 

5a 

5^9 

35-9 

54 

0.240 

121.4 

186.5 

354 

i5 

a986 

«.4 

V^2 

43.4 

119 

0.4^ 

98.7 

W.5 

54.0 

so 

0.946 

26.8 

338.7 

53-7 

M 

0.629 

75.0 

Z98.Z 

66.9 

«3 

a856 

44.5 

64.9 

^ 

0.809 

51.8 

204.1 

68.8 

Mar. 

2 

0.700 

66.3 

334.5 

7Z.2 

Sept      3 

0.928 

31.1 

21X.2 

6Z.2 

7 

0,491 

91.0 

33X-3 

64.5 

8 

0.984 

14.4 

223.5 

50.5 

za 

a«76 

ZZ6.6 

3276 

44.5 

3^3 

0.999 

4.3 

293.4 

41.2 

n 

axo7 

X4<-9 

32«.X 

19.8 

1:8 

O.99Z 

ZZ.0 

7.4 

34.5 

t^ 

o.o(6 

Z65.3 

298.9 
185.8 

3.2 

23 

0.972 

Z9.2 

z8.i 

30.2 

«7 

0.014 

Z66.5 

2.6 

28 

0.948 

26.3 

217 

27.6 

Apr. 

z 

0.077 

1477 

Z62.7 

W.5 

Oct       3 

0.92a 
o.|88 

32.8 

23.2 

26.4 

Q 

Q.;73 

13x0 

1570 

a2.6 

8 

39.x 

23.6 

2<l3 

sx 

Mffi 

"73 

154-3 

A6 

«3 

o.$5z 

43.4 

235 

27.4 

Z6 

0.363 

Z06.0 

i5a.7 

31.3 

98 

0.803 

52.7 

22.2 

29.6 

SX 

0.446 

96.2 

I5Z.8 

32.5 

23 

0.742 

61.Z 

21.0 

331 

sd 

cx3«3 

87.4 

I5t3 

93.4 

28 

0.660 

71.4 

19.4 

38.0 

Maj 

1 

aw 

78.8 

I5U 

34.8 

Nov.      2 

0.547 

84.6 

z8.o 

43.3 

6 

0.673 

69.7 

I5».9 

37.4 

7 

0.392 

X02.5 

16.9 

45.5 

SI 

0.734 

59.5 

1533 

1530 

41.6 

12 

0.200 

Z26.9 

16.5 

34.6 

z6 

0.839 

47-3 

47-9 

Z7 

0.032 

159.2 

Z5.0 

7.7 

SZ 

0.923 

32.3 

159.5 

t\ 

22 

O.P22 

Z62.9 

208.0 

35 

S6 

0.984 

14.3 

167.6 

a7 

0.198 

X27.2 

204.3 

384 

35 

0.997 

6.4 

327.0 

67.6 

I>ec.      2 

0.427 

98.4 

202.6 

.     9S.6 

June 

S 

Q.948 

26.3 

345-9 

(b.8 

7 

o.6z2 

77.0 

2(00.2 

52.7 

zo 

0.837 

443 

353-1 

55-7 

Z2 

0.74Z 
0.826 

61.2 

Z97.O 

44.4 

15 

0.754 

595 

35»o 

47-6 

V7 

49.3 

1932 

37.0 

|o 

0,634 

72.0 

4.1 

41.4 

92 

0.«83 

40.0 

^88.7 

31.6 

35 

0.562 

82.9 

8.5 

37.1 

27 

0.922 

32.4 

X83.5 

28.0 

30 

0.477 

92.6 

ZM 

34.1 

32 

0.930 

23.9 

177.5 

25.9 

NOTATION. 

k. 

th«  ratio  of  the  illnminated  portion  of  the  apparent  disk  to  the 
sidered  as  the  superfices  of  a  circle. 

entire  ap 

parent  diak  con« 

h 

the  angle  between  the  sun  and  earth,  as  seen  from  the  planet. 

e. 

the  angle  which  the  line  joining  the  cuapa,  or  extremities  of  the  i 
with  the  meridian. 

Uuminatec 

I  portion*  makes 

L%  the  brilliancy  of  the  disk.    The  noit  of  L  is  the  amooat  of  ligh 

b  received 

by  an  eye  from 

a  circular  disk  with  the  same  albedo  as  the  planet,  subtending 

an  anguli 

ar  radius  of  one 

second  of  arc,  situated  at  distance  unity  from  the  sun,  and  il 

lumioated 

by  the.  latter  aa 

the  mean  diak  of  the  planet  is  illuminated* 

^ 


ILLUMINATED  DISK  OF  VENUS,  1900. 
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FOR  WASHINGTON  MEAN  NOON. 

Date. 

>& 

i 

e 

L 

Date. 

k 

f 

e 

Z 

Jan.        z 

0.899 

e 
370 

0 

348.5 

58.2 

July       8 

0.003 

0 
X73.8 

e 
ZOZ.2 

U 

6 

0.890 

38.7 

34fl.5 

59^4 

xo 

0.Q05 

X71.8 

X33.2 

zx 

0.88Z 

40.5 

344-6 

60.8 

X2 

0.0  zz 

168.3 

Z48.6 

16.8 

x6 

0.870 

4^3 

3430 

62.3 

X4 

o.oz8 

X64.5 

X56.4 

28.7 

2Z 

0.859 

44.1 

34x5 

63.9 

z6 

0.028 

160.5 

Z60.8 

43.7 

26 

0.847 

459 

340.2 

65.6 

x8 

0.040 

X56.7 

X63.9 

60.0 

31 

0.834 

47.9 

339.3 

67.4 

20 

0.055 

X52.8 

X66.X 

77.8 

Feb.       5 

0.82  z 

49.7 

338.5 

69.4 

22 

0.07  z 

149.X 

X67.7 

95.3 

xo 

0.809 

5Z.6 

337.9 

7Z.6 

24 

0.087 

X45-5 

169.  X 

XX2.5 

15 

0.797 

53.5 

337.5 

74.0 

26 

0.ZO6 

142. 1 

170.3 

X27.8 

20 

0.783 

555 

337.3 

76.5 

28 

o.z2a 

138.8 

X7X.3 

X4X.6 

25 

0.768 

57.5 

337.4 

792 

30 

0.Z4Z 

X357 

X72.2 

153.2 

Mar.      2 

0.752 

59.7 

3376 

82.2 

Aug.       z 

o.z6o 

X32.7 

X73.X 

X62.9 

7 

0.736 

6Z.9 

338.0 

85.4 

3 

0.Z78 

X29.8 

X73.9 

X7X.0 

Z2 

0.7x8 

64.Z 

338.7 

88.9 

5 

0.198 

X27.2 

X74.7 

X77.2 

17 

0.701 

66.3 

339.7 

92.6 

7 

0.2x6 

X24.6 

X75.5 

x8x.8 

22 

0.683 

68.6 

340.9 

9^7 

9 

0.233 

X22.X 

X76.3 

X85.0 

27 

0.662 

7Z.Z 

342.2 

zoz.o 

14 

0.278 

XX6.4 

X78.3 

x88.o 

Apr.       z 

0.64Z 

73.6 

343.7 

Z05.9 

X9 

0.3x9 

IXX.3 

X80.4 

X854 

6 

o.6z9 

76.2 

345.3 

XZZ.Z 

24 

0.355 

X06.8 

X82.5 

X794 

zz 

0.597 

78.8 

347.1 

ZZ6.8 

29 

0.390 

X02.6 

X84.7 

X72.0 

i6 

0.573 

8x.6 

348.9 

X22.8 

Sept.      3 

0.424 

98.7 

X86.9 

164.4 

21 

0.546 

hi 

351.0 

X29.3 

0.455 

95.x 

X89.0 

156.4 

29 

0.519 

87.8 

353.0 

136.6 

X3 

0.483 

91.9 

19I.I 

X48.2 

May       z 

0.491 

9Z.0 

355.0 

144.3 

x8 

0.5  IX 

88.8 

X93.3 

X40.X 

6 

0.46Z 

94.4 

337.0 

X52.3 

2J 

0.537 

85.8 

X95.3 

X32.9 

zz 

0.429 

98.2 

358.9 

X60.4 

28 

0.562 

82.9 

197.2 

X26.4 

z6 

0.395 

X02.Z 

0.6 

x63:a 

Oct        3 

0.586 

80.1 

X98.9 

X20.3 

2Z 

0.359 

Z06.4 

2.3 

Z76.0 

8 

0.609 

77.4 

200.4 

XX4.7 

26 

0.32Z 

zzz.o 

M 

x8l;9 

13 

0.631 

74.9 

20X.8 

X09.3 

31 

0.280 

zz6.z 

fl 

X84.9 

x8 

0.65X 

72.5 

203.0 

104.3 

June       5 

0.236 

Z2Z.8 

6.6 

X82.3 

23 

0.670 

70.1 

203.9 

99.8 

zo 

0.Z89 

128.4 

7-5 

172.3 

28 

0.690 

67.8 

204.6 

956 

Z2 

0.Z70 

Z3Z.2 

7-9 

X65.4 

Nov.       2 

0.708 

65.5 

205.x 

9x9 

M 

0.Z52 

X34I 

8.!l 

X56.8 

7 

0.725 

63.3 

205.3 

88.3 

z6 

0.133 

Z37.Z 

9.x 

X46.0 

X2 

0.742 

6z.z 

205.2 

85.0 

z8 

0.ZZ4 

140.4 

9.7 

132.9 

X7 

0.759 

58.9 

204.9 

82.0 

20 

0.095 

143.8 

Z0.4 

ZZ8.2 

22 

0.774 

56.8 

204.3 

79.2 

22 

0.078 

147.4 

*»3 

xo».3 

^7 

0.789 

54.8 

203.4 

76.4 

24 

0.062 

Z5Z.Z 

X2.5 

85.1 

Dec.       2 

0.803 

52.8 

202.2 

74.0 

26 

0.048 

'512 

X4.Z 

67.8 

7 

o.8z6 

50.8 

200.8 

7x7 

28 

0.034 

Z58.8 

rt.5 

5a6; 

12 

0.829 

48.8 

I99.I 

69.6 

T     ,              3° 

0.022 

Z62.7 

20.0 

35.x 

X7 

0.842 

46.8 

X97.2 

67.6 

July        2 

0.0Z5 

Z66.6 

»7 

2X.8 

«a 

0.853 

44-9 

X95.0 

65.7 

4 

0.008 

170.3 

3^-7 

XX.5 

27 

0.864 

43.x 

192.6 

63.9 

6 

0.004 

Z73.Z 

6Z.2 

4.5 

32 

0.875 

4x3 

190.0 

62.2 
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MARS,  1900. 


Mars  not  being  in  opposition  during  the  year  1900,  the  satellites  will  not  be  visible. 


APPARENT  DISK  OF  MARS,  1900. 


January 

i» 

1.000 

January 

3i» 

0.999 

March 

3, 

0.995 

April 

If 

0.989 

May 

h 

0.980 

May 

31. 

0.969 

June 

30. 

0-955 

July 

30, 

0.941 

August 

29» 

0.926 

September 

28, 

0.910 

October 

28, 

0.900 

November 

27. 

0.901 

December 

27. 

0.923 

The  numbers  in  this  table  are  the  versed  sines  of  the  illuminated  disk,  the  apparent 
diameter  of  the  planet  being  taken  as  unity. 


'JUPITER^S  SATELLITES,  1900. 


477 


APPARENT  ORBITS  OF  THE  SATELLITES  OF  JUPITER  IN  iqoo. 
AS  SEEN  IN  AN  INVERTING  TELESCOPE, 

{The  vertical  scale  is  three  times  the  horizontal  one,) 

The  object  of  this  figure  is  to  facilitate  the  identification  of  the  satellites  in  cases  where 
the  diagrams  of  configurations  do  not  suffice  for  that  purpose.  If  two  satellites  are  seen 
together  reference  to  the  above  diagram  may  enable  one  to  identify  the  inner  and  outer  satellite 
of  the  pair.  The  central,  vertical  ellipse  represents  the  disk  of  Jupiter,  elongated  three  times 
in  the  vertical  direction.     The  dotted  line  represents  the  orbit  of   Satellite  V. 

Facing  each  page  of  the  phenomena  of  Jupiter's  satellites,  pages  480—500,  is  the  page  of 
diagrams  of  configurations  for  the  same  month.  The  light  disks  Q  i°  ^^  vertical  row  in  the 
middle  of  the  page  represent  the  relative  position  of  Jupiter  each  day.  The  dots  adjacent 
in  the  same'  horizontal  space  represent  the  positions  of  the  several  satellites  on  the  same  day, 
at  the  hour  and  minute  of  Washington  mean  time  indicated  above  the  diagrams.  The  lat- 
itudes of  the  satellites  are  always  considered  zero  in  constructing  the  diagrams,  except  where 
two  or  more  satellites  chance  to  be  at  nearly  the  same  distance  from  the  planet,  when  they 
are  placed  one  above  the  other  according  to  their  apparent  latitudes.  The  numerals  desig- 
nating the  satellites  are  placed  on  the  right  or  left  hand  side  of  the  dot,  according  as  the 
motion  of  the  satellite,  at  the  time  of  the  configuration,  is  toward  the  east  or  toward  the 
west — the  motion  being  always  toward  the  numeral.  Sometimes,  at  the  epoch  of  the  config- 
uration, one  or  more  satellites  will  be  projected  on  the  disk  of  the  planet:  this  phenomenon  is 
indicated  by  a  light  disk  Q  ^^  the  left  hand  side  of  the  page.  Frequently,  also,  one  or 
more  satellites  will  be  invisible,  being  concealed  in  occultation  behind  the  disk,  or  eclipsed 
in  the  shadow  of  the  planet:  this  phenomenon  is  indicated  by  a  dark  disk  %  at  the  right 
hand  side  of  the  page.  In  both  cases,  the  annexed  numeral  serves  to  point  out  which 
satellite  is  thus  rendered  invisible. 

When  an  observation  is  made  at  a  different  hour  from  that  for  which  the  diagram  is  con- 
structed, the  motion  of  the  satellite  during  the  interval  may  be  judged  by  transferring  its 
given  position  to  the  above  diagram,  and  estimating  its  motion  during  the  elapsed  interval 
by  means  of  the  following  table  of  the  periods; — 


I. 
II. 


MEAN  SYNODIC  PERIODS  OF  THE  SATELLITES, 


d     h     m       8 
I  18  28  35-945 
3  13  17  53.735 


V. 


1.76986048 

3.55409416 
d     h     m     8 

o  II  57  27.635 


III. 

IV. 

d 
=1     0.49823652 


d     h     m       8 

7    3  59  35.854 
16  18     5    6.928 


7.16638720 
16.75355241 
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SATELLITE  V. 
WASHINGTON  MEAN  TIME  OF  EVERY  TWENTIETH  GREATEST  ELONGATION. 


March 


April 


May 


d 

h 

d 

h 

d 

h 

8 

II.4 

E. 

June 

6 

152 

E. 

March 

8 

174 

W. 

i8 

I0.6 

E. 

16 

143 

E. 

18 

16.5 

W. 

28 

97 

E. 

26 

13.4 

E. 

28 

157 

w. 

7 

8.8 

E. 

Jttly 

6 

12.5 

E. 

AprU 

7 

14.8 

w. 

17 

79 

E. 

16 

11.7 

E, 

17 

13.8 

w. 

27 

7.0 

E. 

26 

Z0.8 

E. 

27 

Z2.9 

w. 

7 

i8.o 

E. 

Aug. 

5 

lO.O 

E. 

May 

7 

12.0 

w. 

17 

17.1 

E. 

15 

9.1 

E. 

17 

II.Z 

w. 

27 

16.2 

E. 

25 

8.3 

E. 

27 

10.2 

w. 

d      h 


Jnfie  6      9.3    W. 


July 
Aug. 


o  9.3  vv. 

16  8.3  W. 

a6  7-4  W. 

6  6.6  W. 

16  17.6  W. 

26  16.8  'W. 

5  159  W. 

X5  151  W. 

25  14.3  w. 


WASHINGTON  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 


SATELLITE   I. 


Jan. 


-•b. 


March 


b       Ilk 

b      m 

2 

z  49.2 

March    22 

17  29.1 

3 

20  Z9.2 

24 

"  56.5 

5 

14  49.1 

26 

6  24.Z 

7 

9  Z9.0 

28 

19  iS.t 

9 

3  48  7 

29 

10  • 

22   Z8.5 

31 

X3  45.8 

12 

z6  48.  Z  , 

AprU        tt 

8  13.  z 

14 

11    Z7.9 

4 

2  4O.Z 

16 

5  47.4 

S 

2Z      7.0 

18 

0  X7.Z 

7 

15   34.2 

X9 

18  46.6 

9 

ZO     x.z 

21 

13  16.2 

zz 

4  27.9 

23 

7  45  5 

Z2 

22  54.8 

25 

2  15.Z 

14 

17  2Z.5 

26 

20  44.4 

x6 

XI  48.2 

28 

15  14.P 

18 

6  X4.8 

30 

9  43.1 

20 

0  413 

X 

4  i».5 

tl 

*9    7« 

2 

22  4Z.6 

23 

13  34.2 

4 

Z7  ro.9 

25 

8    0.5 

6 

XX  39.9 

27 

2  26.9 

8 

6    9.Z 

28 

20  53.x 

10 

0  38.  z 

30 

15  19.4 

zx 

X9    T.I 

May         2 

9  45.5 

13 

13  35.9 

4 

4  XZ.6 

Z5 

8    4.8 

5 

22  37-8 

t7 

2  3B.5 

7 

t7    39 

x8 

21      2.4 

9 

XX  29.9 
5  56.Z 

20 

^5  30.9 

IZ 

22 

9  59.6 

13 

0  22.Z 

24 

4  28.Z 

14 

x8  48.1 

25 

22  56.6 

z6 

13  14.1 

27 

X7«5.o 

18 

7  40.0 

z 

"  53.5 

so 

2    5.9 

3 

6  21.7 

2Z 

20  31.9 

5 

0  50.  z 

23 

14  57-8 

6 

Z9  z8.2 

25 

9  23.7 

8 

13  46.4 

27 

3  49.6 

zo 

8  Z4.5 

28 

22  X5.5 

Z2 

2  42.6 

30 

x6  4Z.4 

IS 

2x  za4 

}«XM            Z 

"     7-3 

15 

15  38.2 

3 

5  33.1 

^7 

to    6.x 

4 

23  59.1 

19 

4  33.9 

6 

18  25.  z 

20 

23     1.4 

8 

12  5X.2 

June 


July 


Ah- 


b      m 

b      m 

xo 

7  17-3 

Aug.        88 

ax  49.6 

12 

1  43-4 

30 

x6  X8.4 

13 

«)    9.5 

S0^        1 

10  47.4 

15 

14  35.6 

3 

5  *6.4 

17 

9     Z.8 

4 

23  45-4 

19 

S  e8.z 

6 

18  X4.4 

20 

2Z  54.5 

z6  20.8 

8 

1243-6 

22 

xo 

7  X2.8 

»4 

xo  47.x 

12 

I  42.1 

26 

5  13.5 

13 

20  IZ.4 

27 

U% 

15 

14  40.7 

fl9 

^7 

9  X0.2 

z 

X2  33  3 

19 

3  39.7 

3 

7    0.0 

do 

22     9.2 

5 

X  06.8 

M 

1638.7 

6 

19  53  5 

H 

XX    8.3 

8 

X4  20.4 

26 

5  37-9 

to 

«4r5 

tS 

0    7.6 

Iff 

3  14-5 

*5i 

x8  37.2 
X3    6.9 

13 

^x  4^.4 

Oct         X 

x5 

x6    8.7 

3 

736.6 

'^  1 

X0  3S.8 

i 

a    6.5 

19 

5    3.1 

20  36.3 

te  ! 

«3  3«>.4 

8 

XS     6.2 

22 

17  57.9 

xo 

936.0 

24 

X2  25.4 

X2 

4    5-9 

it6 

6531 

13 

«  33  9 

28 

X  20.6 

15 

X7    6.0 

29 

19  48.4 

17 

II  35  9 

31 

14  x6.x 

19 

6    6.0 

2 

8  44  0 

at 

0  ai6.x 

4 

3  XZ.8 

22 

19    6.2 

^ 

«x  39.9 

24 

13  36.2 

7 

x6    7.9 

26 

8  6.$ 
2  36.6 

9 

xo  36.x 

28 

XI 

5    4.2 

29 

itt    6.7 

X2 

23  32.5 

31 

15  36.9 

X4 

x8    0.7 

Nov.        2 

xo    7.2 

16 

Z2  29.3 

4 

4  37.4 

x8 

657.6 

5 

23    7.8 

so 

X  26.8 

7 

X7  38.x 

2X 

19  54-7 

9 

*J    !'5 

23 

14  23.4 

XX 

6  38.8 

25 

8  52.  z 

13 

I    9.1 

27 

3  20.8 

14 

19  39  4 

x6 

14    9.8 
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WASHINGTON  MEAN  TIME  OF  SUPERIOR  GEOCENTRIC  CONJUNCTION. 

SATELLITE 

II. 

h       m 

h       m 

h       m 

b      m 

Jan. 

I 

5  '^^ 

March 

23 

23  23.2 

June 

13 

13  56.8 

Sept 

3 

6  2Z.8 

4 

i8  38.6 

27 

12   36.7 

17 

3    4.9 

6 

19  42.7 

8 

8    0.6 

31 

I   49.3 

20 

16  14.4 

zo 

9    3.0 

IX 

2Z  22.4 

April 

3 

15    Z.7 

24 

g23.X 
18  33.4 

13 

22  24.9 

^5 

10  43.7 

7 

4  13.3 

27 

17 

ZZ  46.Z 

^9 

d    5.0 

10 

Z7  24.7 
C  35.3 

July 

X 

tr  43.i 

2Z 

z    8.6 

22 

I)  26.1 

14 

4 

ao  54  4 

24 

^4  30.5 

26 

2  46.7 

17 

i|  45.9 

8 

zo    $.t 

28 

3  53.6 

29 

16    6.9 

2X 

8  55.5 

^x 

23  17  3 

Oct. 

z 

X7  16.2 

Feb. 

2 

s  27.0 

24 

22    5.Z 

15 

X2   29^8 

5 

639.8 

5 

18  46.7 

28 

zt  Z4.0 

19 

z  4t.5 

8 

80     2.8 

9 

8    5.9 

May 

2 

•  23.0 

22 

14  35  5 

Z2 

9  27.1 

12 

21  24.7 

5 

IS  31.1 

26 

4  10.  t 

15 

88   50.6 

i6 

10  43.1 

9 

B  39-5 

29 

17  24.3 

19 

12    15.8 

20 

0    1.3 

12 

IS  47.0 

Ang. 

2 

6  40.  t 

23 

I  39.8 

«3 

13  19.0 

16 

4  55.1 
18     2.4 

5 

^  55.4 

86 

15    4.x 

«7 

2  3^.0 

19 

9 

^  12.4 

30 

4  28.4 

March 

t 

15  52-7 

23 

7  10.2 

12 

22   28.9 

l^ov. 

2 

17  53.4 

6 

z8  25.0 

26 

20  17.4 

X6 

zi  46.9 

6 

7  z8.z 

9 

30 

^25.4 

20 

t      4.5 

9 

20  43.4 

\l 

7  40.2 

Jtoe 

2 

2i  32.6 

23 

Z4  23.6 

*l 

zo    8.Z 

20  55.0 

6 

11  40.6 

27 

3  4«.i 

tt5 

23  33  5 

26 

16    9.4 

10 

0  48.2 

30 

17     2.3 

SATELLItE 

III. 

h       m 

h       m 

h      m 

h      m 

Jan. 

X 

6  45.1 

»torch 

21 

3  57.0 

Jtne 

7 

17  46.8 

Aug. 

23 

9  27.3 

8 

It    6.1 

28 

740.6 

14 

20  59.2 

&«>t. 

z 

13  29.7 

13 

IS  24.9 

ApriX 

4 

xz  19.6 

22 

0  2tkt 

8 

t7  35.t 

22 

19  4X.6 

II 

H  53-7 
x8  23.4 

29 

3  44.6 

15 

21  43.8 

29 

23  56.1 

x8 

July 

6 

7  12.4 

23 

1  55.9 

Feb. 

(5 

4    7.0 

25 

2X  49.3 

i3 

to  44.5 

30 

6  10.8 

13 

8  15.5 

Vky 

3 

1  XX.9 

20 

14  «o  S 

Ott. 

7 

to  29.  z 

20 

12  19.9 

10 

4  32.4 

27 

x8    0.5 

X4 

14  49.2 

27 

10  20.3 

17 

^  50.4 

Aug. 

3 

2X  45.3 

2Z 

k9  11.6 

March 

6 

20  z6.6 

24 

IX    7.6 

ZZ 

z  34-8 

88 

23  35.2 

M 

0    8.7 

31 

14  23.9 

z8 

5«9.i 

Nov. 

5 

4      O.Z 

12 

8  86.6 

SAtELLITE 

IV. 

h       m 

I1       m 

h     m 

h      m 

Jan. 
Feb. 

i6 

23  48.3 

April 

10 

17  X4.9 

July 

2 

18  30.6 

Sept. 

24 

9  30.0 

2 

19  X4-2 

27 

8  31. 1 

19 

10    7.6 

Oct 

ZZ 

5    8.1 

19 

14      I.O 

May 

13 

23    5-4 

Aug. 

5 

2  40.7 

28 

z  Z4.2 

March 

8 

8     X.I 

30 

13  20.0 

22 

20    8.2 

Nov. 

13 

8Z   40.9 

*S 

I    6.5 

June 

z6 

3  40.7 

Sqpt 

7 

14  86.8 
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WASHINGTON  MEAN 

TIME. 

JANUARY.                                     1 

d  h  m   t 

d  h  m   8 

d  h  m   8 

1  2  33  56.5 

II. 

Ec. 

Dis. 

11  Z7  30 

I.* 

Sh. 

In. 

ai  14  23 

I. 

Oc. 

Re. 

2  41 

I. 

Sh. 

In. 

z8  23  20.  z 

II.* 

Ec. 

Dis. 

22  8  20 

I. 

Sh. 

In. 

2  48  37.0 

III. 

Ec. 

Dis. 

z8  26 

I.* 

Tr. 

In. 

9  23 

I. 

Tr. 

In.  j 

328 

I. 

Tr. 

In. 

19  43 

I. 

Sh. 

Eg. 

zo  Z2  36.6 

II. 

Ec. 

Dis.  1 

4  16  27  4 

III. 

Ec. 

Re. 

20  27 

III. 

Sh. 

In. 

zo  32 

I. 

Sh. 

Eg.  . 

4  53 

I. 

Sb. 

Eg. 

20  39 

I. 

Tr. 

Eg. 

"  35 

I. 

Tr. 

Eg.  ! 

5  41 

I. 

Tr. 

Eg. 

22  Z2 

III. 

Sh. 

Eg. 

14  39 

II. 

Oc. 

Re. 

5  50 

III. 

Oc. 

Dis. 

22  35 

II. 

Oc. 

Re. 

Z4  40  57.7 

III. 

Ec. 

Dis. 

6  29 

II. 

Oc. 

Re. 

12    0   iz 

III. 

Tr. 

In. 

z6  zo  35.1 

III.* 

Ec. 

Re. 

7  41 

III. 

Oc. 

Re. 

2  0 

III. 

Tr. 

Eg. 

z8  48 

Ill* 

Oc. 

DU. 

23  57  0.6 

I. 

Ec, 

Dis. 

Z4  47  4Z.O 

I. 

Ec. 

Dis. 

20  35 

III. 

Oc. 

Re. 

2  2  56 

I. 

Oc 

Re. 

17  54 

!.• 

Oc. 

Re. 

28  5  38  Z0.6 

I. 

Ec. 

Dis. 

21  9 

II. 

Sb. 

In. 

18  zz  59 

I. 

Sh. 

In. 

8  52 

I. 

Oc. 

Re. 

2Z   9 

I. 

Sh. 

In. 

Z2  56 

I. 

Tr. 

In. 

24  2  48 

I. 

Sh. 

In. 

21  58 

I. 

Tr. 

In. 

13  5 

II. 

Sh. 

In. 

3  52 

I. 

Tr. 

In. 

22  45 

II. 

Tr. 

In. 

14  II 

I. 

Sh. 

Eg. 

4  58 

II. 

Sh. 

In. 

23  21 

I. 

Sh. 

Eg. 

14  56 

II. 

Tr. 

In. 

5  I 

I. 

Sh. 

Eg. 

23  33 

II. 

Sh. 

Ei. 

15  8 

I. 

Tr. 

Eg. 

6  5 

I. 

Tr. 

Eg. 

8  0  zo 

I. 

Tr. 

Eg. 

15  27 

II. 

Sb. 

Eg. 

7  4 

II. 

Tr. 

In. 

z  zo 

II. 

Tr. 

Ei. 

Z7  2Z 

II.* 

Tr. 

Eg. 

7  2Z 

II. 

Sh. 

Eg. 

18  25  32.Z 

1.* 

Ec. 

Dis. 

14  9  z6  Z0.2 

1. 

Ec. 

Dis. 

9  29 

II. 

Tr. 

Eg. 

2Z  26 

I. 

Oc. 

Re. 

Z2  24 

I. 

Oc. 

Re. 

25  0  6  37-8 

I. 

Ec. 

Dis. 

4  Z5  37 

I. 

Sh. 

In. 

15  6  27 

I. 

Sh. 

In. 

3  2Z 

I. 

Oc. 

Re. 

15  50  25.2 

II. 

Ec. 

Dis. 

7  25 

I. 

Tr. 

In. 

2Z  Z7 

I. 

Sh. 

In. 

z6  27 

I. 

Tr. 

In. 

7  39  45.8 

II. 

Ec. 

Dis. 

22  2Z 

I. 

Tr. 

In. 

z6  29 

III. 

Sh. 

In. 

8  39 

I. 

Sh. 

Eg. 

23  29 

I. 

Sh. 

Eg.  ; 

17  49 

I* 

Sh. 

Eg. 

9  38 

I. 

Tr. 

23  29  2.3 

II. 

Ec. 

dSi.  I 

z8  Z3 

III* 

Sh. 

Eg. 

10  43  31-3 

III. 

Ec. 

Dw. 

26  0  34 

I. 

Tr. 

Eg.  1 

z8  40 

I.» 

Tr. 

Eg. 

zz  56 

II. 

Oc. 

Re. 

3  59 

II. 

Oc. 

Re.  1 

Z9  50 

III. 

Tr. 

In. 

Z2  Z2  30.Z 

III. 

Ec. 

Re. 

4  20 

III. 

Sh. 

In. 

19  51 

II. 

Oc. 

Re. 

14  30 

m. 

Oc. 

Dis. 

6  6 

III. 

Sh. 

Eg. 

2Z  4Z 

III. 

Tr. 

Dis. 

z6  Z9 

III.* 

Oc. 

Re. 

844 

III. 

Tr. 

In. 

5  Z2  53  565 

I. 

Ec. 

16  3  44  31.0 

I. 

Ec. 

Dis. 

zo  3Z 

III. 

Tr. 

Eg. 
Dis. 

15  55 

I. 

Oc. 

Re. 

6  54 

I. 

Oc. 

Re. 

z8  34  59.6 

I. 

Ec. 

6  zo  6 

I. 

Sh. 

In. 

"  055 

I. 

Sh. 

In. 

2z  51 

I. 

Oc. 

Re. 

zo  28 

II. 

Sh. 

In. 

z  55 

I. 

Tr. 

In. 

2T  Z5  45 

I.* 

Sh. 

In. 

zo  57 

I. 

Tr. 

-In. 

2  23 

II. 

Sh. 

In. 

z6  51 

I* 

Tr. 

In. 

Z2  9 

II. 

Tr. 

In. 

3  8 

I. 

Sh. 

Eg. 

17  57 

I.* 

Sh. 

Eg. 

Z2  z8 

I. 

Sh. 

Eg. 

4  7 

I. 

Tr. 

Eg. 

18  z6 

II.* 

Sh. 

In. 

Z2  50 

II. 

Sh. 

Eg. 

4  19 

II. 

Tr. 

S! 

19  3 

I. 

Tr. 

Eg. 

X3  xo 

I. 

Tr. 

Eg. 

4  45 

II. 

Sh. 

Eg. 

20  25 

II. 

Tr. 

In. 

14  34 

II. 

Tr. 

E5. 

644 

II. 

Tr. 

Eg. 

20  39 

II. 

Sh. 

Eg. 

T  7  22  26.5 

I. 

Ec. 

Dw. 

22  z  2  59.4 

I. 

Ec. 

Dis. 

22  51 

II. 

Tr. 

Eg. 

zo  25 

I. 

Oc. 

Re. 

18  z  23 

I. 

Oc. 

Re. 

28  Z3  3  27.2 

I. 

Ec. 

Dis. 

8  4  34 

I. 

Sh. 

In. 

19  24 

I. 

Sh. 

In. 

16  20 

I.* 

Oc. 

Re. 

5  6  52.6 

II. 

Ec. 

Dis. 

20  24 

I. 

Tr. 

In. 

29  zo  Z3 

I. 

Sh. 

In. 

5  27 

I. 

Tr. 

In. 

20  56  Z2.Z 

II. 

Ec. 

Dis. 

zz  20 

I. 

Tr. 

In. 

6  46 

I. 

Sh. 

E^. 

2Z  36 

I. 

Sh. 

Eg. 

Z2  25 

I. 

Sh. 

Eg. 

6  46  8.0 

III. 

Ec. 

Dis. 

22  37 

I. 

Tr. 

Eg. 

Z2  45  26.3 

II. 

Ec. 

Dis. 

7  39 

I. 

Tr. 

Eg. 

19  0  24 

III. 

Sh. 

In. 

Z3  32 

I. 

Tr. 

Eg. 

8  Z4  3Z.Z 

III. 

Ec. 

Re. 

z  Z7 

II. 

Oc. 

Re. 

17  Z9 

II,* 

Oc. 

Re. 

9  13 

II. 

Oc. 

Re. 

2  9 

III. 

Sh. 

Eg. 

z8  38  55.8 

III.* 

Ec. 

Dis. 

ZO  zz 

III. 

Oc. 

Dis. 

4  29 

III. 

Tr. 

In. 

20  9  Z3.8 

III. 

Ec. 

Re. 

12   Z 

III. 

Oc. 

Re. 

617 

III. 

Tr. 

ES. 

23  3 

III. 

Oc. 

Dis. 

9  z  50  48.3 

I. 

Ec. 

Dis. 

z6  4Z  22.Z 

I.* 

Ec. 

80  0  50 

III. 

Oc. 

Re. 

4  55 

I. 

Oc. 

Re. 

19  53 

I. 

Oc. 

Re. 

7  31  46.6 

I. 

Ec. 

Dis. 

23  2 

I. 

Sh. 

In. 

90   Z3  52 

I. 

Sh. 

In. 

zo  50 

I. 

Oc. 

Re. 

23  46 

II. 

Sh. 

In. 

M  54 

I. 

Tr. 

In. 

81  4  41 

I. 

Sh. 

In. 

23  5<5 

I. 

Tr. 

In. 

15  41 

II. 

Sh. 

In. 

5  49 

I. 

Tr. 

In. 

10  z  Z4 

I. 

Sh. 

Eg. 

z6  4 

I.* 

Sh. 

Eg. 

654 

I. 

Sh. 

^« 

I  32 

II. 

Tr. 

In. 

Z7  6 

I* 

Tr. 

Eg. 

7  34 

II. 

Sh. 

In. 

2  8 

II. 

Sh. 

Eg. 

17  42 

11* 

Tr. 

In. 

8  2 

I. 

Tr. 

Eg. 

2  9 

I. 

Tr. 

Eg. 

18  3 

II.* 

Sh. 

Eg. 

9  47 

II. 

Tr. 

In.   1 

3  57 

II. 

Tr. 

Eg. 

20  6   ;  II. 

Tr. 

Eg 

9  57 

II. 

Sh. 

Eg. 

20  Z9  Z7.6 

I. 

Ec. 

Dis. 

21  II  9  50.4!  I. 

Ec. 

Dis, 

Z2  12 

II. 

Tr. 

Eg.  : 

23  25 

I. 

Oc. 

Re. 

1 

NoTB.— In.,  denotes  Ingress ;  Eg.,  egress ;  Dis.,  disappearance ;  Re.,  reappearance ;  Be.,  eclipse. 

Oc  denotes  occulution;  Tr.,  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  **  Visible  at  Washington. 
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Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 
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d     h    m       8 

d    h    m       8 

d    h    m       8 

1       2      O    15.2 

I. 

Ec. 

Dis. 

10  23  27 

II. 

Sh. 

In. 

SO     6  31  39.0 

III. 

Ec. 

Dis 

5  19 

I. 

Oc. 

Re. 

11      I  49 

II. 

Tr. 

In. 

8     4  10.6 

III. 

Ec. 

Re. 

23  10 

I. 

Sh. 

In. 

I  51 

II. 

Sh. 

Eg. 

II  28 

III. 

Oc. 

Dis. 

S     0  18 

I. 

Tt. 

In. 

4  14 

II. 

Tr. 

Eg. 

13  12 

III. 

Oc. 

Re. 

I  22 

I. 

Sh. 

Eg. 

j6  50  32.1 

!• 

Ec. 

Dis. 

13  12  18.6 

I. 

Ec. 

Dis. 

2     I  52.1 

II. 

Ec. 

Dis. 

20  13 

I. 

Oc. 

Re. 

J^  37_ 

21  IB  8ir 

I.* 

Oc. 

Re. 

2  31 

I. 

Tr. 

Eg. 

la  13  59 

I. 

Sh. 

In. 

I. 

Sh. 

In. 

6  40 

II. 

Oc. 

Re. 

15  12 

I.» 

Tr. 

In. 

II  35 

I. 

Tr. 

In. 

8  17 

III. 

Sh. 

In. 

16  II 

I* 

Sh. 

Eg. 

Z2    32 

I. 

Sh. 

Eg. 

10     4 

III. 

Sh. 

Eg. 

17  24 

I.* 

Tr. 

Eg. 

13  47 

I. 

Tr. 

Eg. 

12  56 

III. 

Tr. 

In. 

17  51    9.0 

II.« 

Ec. 

Dis. 

15  20 

11* 

Sh. 

In. 

14  43 

20  28  34.2 

III. 
I. 

Tr. 
Ec. 

Eg. 
Dis. 

20  10    6.7 
20  12 

II. 
II. 

Ec. 
Oc. 

Re. 
Dis. 

^H^ 

11* 
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Sh. 
Tr. 

Eg. 
In. 

23  48 

I. 

Oc. 

Re. 

22  37 

II. 

Oc. 
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20  13 
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Tr. 

Eg. 
Dis 

3  17  38 

I* 

Sh. 
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I. 
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I. 
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I. 
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I. 

Sh. 
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Oc. 
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I. 
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In. 

9    8 
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Oc. 
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6     3 

L 

Tr. 
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20  39 

I. 

Tr. 

Eg. 

II  18  50.3 

I. 

Ec. 

Dis. 

7     I 

I. 

Sh. 
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23     8 
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.Tr. 

In. 

14  42 

I.* 

Oc. 
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8  16 

I. 

Tr. 
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I. 
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II. 

Ec. 
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II. 
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I. 

Tr. 
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I. 
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I. 

Sh. 

Eg. 

12     6 

II. 

Oc. 
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I. 

Tr. 
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Sh. 
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Sh. 

Eg. 

14  18 

I. 

Sh. 
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15     9 

11.* 

Tr. 
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24     I   16 

III. 

Tr. 
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15  18  16.6 
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17  34 
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I. 
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1»     5  47  15.3 

I. 
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I. 
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5  34 

I. 

Oc. 
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In. 
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I. 
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7     2 
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I. 
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S: 
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I. 
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II  56 
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I. 

Sh. 

Eg. 

16  13 
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20  37  27.5 

I. 
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9  57 

I. 
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Eg. 
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Sh. 

Eg. 

26     0     3 

I. 

Oc. 

Re. 

10    9 

II. 

Sh. 

In. 

21   13 

III. 

Tr. 

In. 

19     0 

I.* 

Sh. 

In. 

12  29 

11. 

Tr. 

In. 

22   57 

III. 
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Ej. 
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I. 
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In. 

12  33 

II. 

Sh. 

Eg. 

IT     0  15  35.2 

I. 

Ec. 

19  57 

I. 

Sh. 

Eg. 

M  54 
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Tr. 

Ef 

3  40 

I. 

Oc. 

Re. 

21  12 

I. 

Tr. 

Eg. 

«     3  53  45-3 

I. 

Ec. 

Dm. 

21    24 

I. 

Sh. 

In. 

22  57     4-7 

II. 

Ec. 

Dis. 

7  15 

I. 

Oc. 

Re. 

22    38 

I. 

Tr. 

In. 

27     I   16  37.7 

11. 

Ec. 

Re. 

9     I     2 

I. 

Sh. 

In. 

23   36 

I. 

Sh. 

Eg. 

I  24 

II. 

Oc. 

Dis. 

2    14 

I. 

Tr. 

In. 

18     0  50 

I. 

Tr. 

Eg. 

3  49 

II. 

Oc. 

Re. 

3  15 

I. 

Sh. 

Eg. 

2     2 

II. 

Sh. 

In. 

10  28  44.0 

III. 

Ec. 

Dis. 

4  26 

I. 

Tr. 

Eg. 

4  26 

II. 

Sh. 

Eg. 

12     2     3.7 

III. 

Ec. 

Re. 

4  34  43-2 

II. 

Ec. 

Dis. 

4  28 

II. 

Tr. 

In. 

15     5  450 

I.* 

Ec. 

Dis. 

9  18 

II. 

Oc. 

Re. 

6  53 

II. 

Tr. 

Eg. 
Dis. 

15  29 

III.* 

Oc. 

Dis. 

12  15 

III. 

Sh. 

In. 

18  44     0.7 

I. 

Ec. 

17  12 

III.* 

Oc. 

Re. 

14     2 

III. 

Sh. 

Eg. 

22     9 

I. 

Oc. 

Re. 

I. 

Oc. 

Re. 

17    5 

III.- 

Tr. 

In. 

19  15  52 

I.* 

Sh. 

In. 

28  12  13 

I. 

Sh. 

In. 

18  51 

III. 

Tr. 

Eg. 

17     6 

I.* 

Tr. 

In. 

13  28 

I. 

Tr. 

In. 

22  22     5.7 

I. 

Ec. 

Dis. 

'ih     4"^ 

I.* 

Sh. 

Eg. 

14  25 

I.* 

Sh. 

Eg. 

10     I  44 

I. 

Oc. 

Re. 

19  19 

I. 

Tr. 

Eg. 

15  41 

I* 

Tr. 

Eg. 

19  31 

I. 

Sh. 

In. 

20  24     4.4 

II 

Ec. 

Dis. 

■2&  io  ■" 

11* 

Sh. 

In. 

20  43 

I. 

Tr. 

In. 

22  43  19.8 

II. 

Ec. 

Re. 

II. 

Sh. 

Eg. 

21  43 

I. 

Sh. 

Eg. 

22  49 

II. 

Oc. 

Dis. 

20  24 

II. 

Tr. 

In. 

22  55 

I. 

Tr. 

Eg. 

20     I   14 

II. 

Oc. 

Re. 

22  49 

II. 

Tr. 

Eg. 

NoTB. — In.,  denotes  ingrea8 ;  Ek..  egress ;  Dis.,  disappearance ;  Re.,  reappearance ;  Ec,  eclipse. 

Oc  denotes  occnltation :  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow ;  *  Visible  at  Washington. 


rsr- 


JUPITER'S  SATELLITES,  1900. 


483 


L 


WASHINGTON   MEAN  TIME. 

FEBRUARY. 


Phases  &f  ike  EcHpses  of  the  SaieJiiies  far  an  Inverting  Telese&pi, 
d 


d      r 


IIL 


IL 


IV.      No  Eclipse. 


D»T. 


C<>nfiguraiwns  &i  m6^  jo™  for  an  Inverting  Teiescafie, 


w««. 


'4       a 


■^b 


3| 


3* 


O      I*   2-  -4 


*4 


I    ;'o 


6i 


O  'I       '3    2- 


1'       a-      O 


9|03- 


O 


io| 


,  4* 


XX  I 


«•       4' •*    O 


!|Ol 


■a      O 


131 


O       •!     '3 


MlOa-  4- 


X5| 
1^ 


-JW:!. 


o 

"5     y^ 


1^     f-r 


17  I 


_M 3-  O 


i8 


ST 


^^  ^-j o;? 


o  -j.^       -j^-i:^ 


■t« 


a 


I-  02' 


•3 


:}i 


w" 


O     -a     3- 


241 


as) 


26 1 


V<..^y\'>>V| 


;3,v     j^->      o    «• 


4- 


O     4- 


'••3« 


281 


I-    O      i* 


•3 


''^\    ^.'^ 


'^.  •  I  I  ,  *  #  *  *    ''' 


484 


JUPITER'S  SATELLITES,  1900. 


1 

WASHINGTON  MEAN 

TIME. 

MARCH.                                                                                              || 

d     h     m      • 

d     h     m      8 

d     h     m      8 
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Dis. 

11     6  29 

I.       Tr. 

Eg. 

ai  iaLS2 
T93 

I. 

Sh. 

In. 

13     o 

1. 

Oc. 

Re. 

9  48 

II.       Sh. 

In. 

I. 

Tr. 

In. 

2     6  41 

I. 

Sh. 

In. 

12  12 

II.       Sh. 

Eg. 

20    5 

I. 

Sh. 

Eg. 

7  57 

I. 

Tr. 

In. 

12   15 

II.  ,    Tr. 

In. 

21  z6 

I. 

Tr. 

Eg. 

8  54 

I. 

Sh. 

Eg. 

14  40 

II.*     Tr. 

Eg. 

22     z  40 

11. 

Sh. 

In. 

10    9 

I. 

Tr. 

Ej. 

la   0  24  17.3 

I.      Ec. 

Dis. 

4     I 

II. 

Tr. 

In. 

12  13  36.3 

II. 

Ec. 

D«. 

3  49                I.       Oc. 

Re. 

4     5 

II. 

Sh. 

Eg. 

14  33  187 

II.* 

Ec. 

Re. 

21  31               I.      Sh. 

In. 

6  26 

II. 

Tr. 

Eg. 

14  40 

II.* 

Oc. 

Dis. 

22  45                I.      Tr. 

In. 

Z5  Z4  23.0 

I.* 

Ec. 

dL. 

^7     5 

11* 

Oc. 

Re. 

23  43                I.       Sh. 

Eg. 

z8  35 

I. 

Oc. 

Re. 

807 

III. 

Sh. 

In. 

18     0  57 

I.      Tr. 

Eg. 
Dis. 

28  Z2  20 

I.* 

Sh. 

In. 

I  56 

III. 

Sh. 

Eg. 

4     3  24.8 

II.       Ec. 

13  31 

I.* 

Tr. 

In, 

4    2  27.7 

I. 

Ec. 

Dis. 

6  23  36.8 

II.      Ec. 

Re. 

14  33 

I.* 

Sh. 

Eg. 

5  15 

III. 

Tr. 

In. 

6  28 

II.       Oc. 

Dis. 

15  43 

I* 

Tr. 

Eg. 

6  57 

III. 

Tr. 

Eg. 

8  53 

II.      Oc. 

Re. 

19-53  28.6 

II. 

Ec. 

dL. 

7  28 

I. 

Oc. 

Re. 

18  22  58.0 

III.      Ec. 

Dis. 

24     0  36 

II. 

Oc. 

Re. 

4     I  10 

I. 

Sh. 

In. 

18  52  34-7 

I.      Ec. 

Dis. 

9  42  42.2 

I. 

Ec. 

Dis. 

2   25 

I. 

Tr. 

In. 

19  57  59.0 

III.      Ec. 

Re. 

ZZ  58 

III. 

Sh. 

In. 

3  22 

I. 

Sh. 

Eg. 

22  17 

I.      Oc. 

Re. 

13     3 

I.* 

Oc. 

Re. 

4  37 

I. 

Tr. 

Eg. 

23  18 

III.      Oc. 

Dis. 

13  49 

III.* 

Sh. 

Eg. 

7  13 

II. 

Sh. 

In. 

14     0  59 

III.      Oc. 

Re. 

z6  45 

Ill* 

Tr. 

In. 

9  37 

II. 

Sh. 

Eg. 

15  59 

I.*     Sh. 

In. 

TO  84  ^ 

III. 

Tr. 

Eg. 

9  41 

II. 

Tr. 

In. 

17  13 

I.*    Tr. 

In. 

26     6  49 

I. 

Sh. 

In. 

12    6 

II. 

Tr. 

Eg. 

I.       Sh. 

Eg. 

758 

I. 

Tr. 

In. 

22  30  52.8 

I. 

Ec. 

DU. 

19  25 

I.      Tr. 

Eg. 

9     I 

I. 

Sh. 

Eg. 

6     z  56 

I. 

Oc. 

Re. 

23     5 

II.      Sh. 

In. 

zo  10 

I, 

Tr. 

Eg. 

19  38 

I. 

Sh. 

In. 

16     I  30 

II.       Sh. 

Eg. 

14  57 

II.* 

Sh. 

In. 

20  53 

I. 

Tr. 

In. 

I  31 

II.      Tr. 

In! 

21  'F 

II.' 

Tr. 

In. 

21  50 

I, 

Sh. 

Eg. 

356 

II.      Tr. 

Eg. 

Z7  22 

II. 

Sh. 

Eg. 

23    5 

I. 

Tr. 

Eg. 

13  20  58.Z 

I.*     Ec. 

Dis. 

i9-2rcr 

II. 

Tr. 

Eg. 

6     I  30  ii.i 

II. 

Ec. 

Dis. 

16  44 

I*     Oc. 

Re. 

26     4  ZZ     7.2 

I. 

Ec. 

Dis. 

3  50     3.3 

II. 

Ec. 

Re. 

1«  zo  27^ 

I.      Sh. 

In. 

7  30 

I. 

Oc. 

Re. 

3  57 

II. 

Oc. 

Dis. 

zi  40 

I.      Tr. 

In. 

2T     z   17 

I. 

Sh. 

In. 

6  22 

II. 

Oc. 

Re. 

Z2    40 

I.      Sh. 

Eg. 

2  26 

I. 

Tr. 

In. 

14  25  47.4 

III.* 

Ec. 

Dis. 

13  53 

I*    Tr. 

E?. 

3  30 

I. 

Sh. 

Eg. 

15  59  56.8 

16  59  10.2 
19  26~ 

III.* 
L* 

Ec. 
Ec. 

Re. 
Dis. 

IJ  20     3.2 
Z9  40  i3.2 

II.*     Ec. 
II.      Ec. 

Dis. 
Re. 

4  38 

9  10  21.0 

I. 
II. 

Tr. 
Ec. 

IL 

III. 

Oc. 

Dis. 

19  43 

II.      Oc. 

Dis. 

13  49 

II.* 

Oc. 

Re. 

20  24 

I. 

Oc. 

Re. 

22     8 

II.      Oc. 
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22  39  25.  z 

I. 

Ec. 

Dis. 

21     7 

III. 

Oc. 

Re. 

IT     7  49  Z7.1 

I.      Ec. 

Dis. 

28     z  57 

I. 

Oc. 

Re 

7  14     6 

L* 

Sh. 

In. 

8     z 

III.      Sh. 

In. 

2  z8  Z9.7 

III. 

Ec. 

Dis. 

15  21 

L* 

Tr. 

In. 

9  51 

III.      Sh. 

Eg. 

3  55  10.5 

III. 

Ec 

Re. 

16  18 

I* 

Sh. 

Eg. 

ZZ    Z2 

I.      Oc. 

Re. 

6  51 

III. 

Oc. 

Dis. 

j7  33 

I* 

Tr.* 

Eg. 

12  59 

III.*    Tr. 

In. 

8  30 

III. 

Oc. 

Re. 

Teo  30* 

II. 

Sh. 

In. 

14  40 

III.*     Tr. 

Eg. 

19  45 

I. 

Sh. 

m. 

22  55 

II. 

Sh. 

Eg. 

18     4  56 

I.      Sh. 

In. 

20  53 

I. 

Tr. 

In. 

22   58 

II. 

Tr. 

In 

6    8 

I.      Tr. 

In. 

2Z   58 

I. 

Sh. 

Eg. 

8     I  24 

II. 

Tr. 

Ef. 

7     8 

I.      Sh. 

Eg. 

23     5 

I. 

Tr. 

Eg. 

II  27  33.7 

I. 

Ec. 

Dw. 

8  20 

I.      Tr. 

Eg. 

29    4  Z4 

II. 

Sh. 

In. 

14  53 

I.* 

Oc. 

Re. 

Z2   22 

11      Sh. 

In. 

6  29 

II. 

Tr. 

In. 

»     8  34 

I. 

Sh. 

In. 

14   46 

11*    Tr. 

In. 

6  40 

II. 

Sh. 

Eg. 

9  49 

I. 

Tr. 

In. 

14  47 

II.*     Sh. 

Eg. 

854 

II. 

Tr. 

Ej. 

10  47 

I. 

Sh. 

Eg. 

J7  " 

11*    Tr. 

Eg. 

i7    ,2L48.7 

I.* 

Ec. 

Dis. 

Z2      z 

I. 

Tr. 

Eg. 

19     2   17  42.0 

I.      Ec. 

Dis. 

20  25 

I. 

Oc. 

Re. 

14  46  45.2 

11.* 

Ec. 

dL 

5  40 

I.      Oc. 

Re. 

80  14   14 

I.* 

Sh. 

In. 

17    6  47  4 
17"^ 

11* 

Ec. 

Re. 

23  24 

I.       Sh. 

In. 

Z5  20 

I.' 

Tr. 

In. 

II.* 

Oc. 

Dis. 

SO     0  36 

I.      Tr. 

In. 

16  26 

I.* 

Sh. 

Eg. 

19  38" 

II. 

Oc. 

Re. 

z  36 

I.       Sh. 

Eg. 

1732 

I. 

Tr. 

Ef. 

1  10     4     4 

III. 

Sh. 

In. 

2  48 

I.       Tr. 

Eg. 

'  5?  2V  "  6.2 

11. 

Ec. 

Dis. 

5  54 

III. 

Sh. 

Eg. 
Dis. 

6  36  47.7 

11.       Ec. 

Dis. 

81     3     2 

II. 

Oc. 

Re. 

5  55  52.6 

I. 

Ec. 

XI  22 

II.       Oc. 

Re. 

ZI  36    8.2 

I. 

Ec. 

Dis. 

9    9 

III. 

Tr. 

In. 

20  45  59-7 

I.       Ec. 

Dis. 

14  52 

I.^ 

Oc. 

Re. 

9  2Z 

I. 

Oc. 

Re. 

22  20  45  2 

III.       Ec. 

Dis. 

15  56 

III." 

Sh. 

In. 

10  51 

III. 

Tr. 

Eg. 

23  56  40  2 

III.       Ec. 

Re. 

4H^ 

III. 

Sh. 

Eg. 

11     3     2 

I. 

Sh. 

In. 

21     0     8 

I.       Oc. 

Re. 

III. 

Tr. 

In. 

4  17 

I. 

Tr. 

In. 

3     7 

III.       Oc. 

Dis. 

22    5 

III. 

Tr. 

Eg. 

5  15 

I. 

Sh. 

Eg. 

4  47 

III.       Oc. 

Re. 

NoTB.— In.,  denotes  ingress ;  Eg.,  egress ;  Dis.,  disappearance ;  Re.,  reappearance ,  Be.,  eclipse. 

Oc,  denotes  occultation ;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow;  *  Visible  at  Waahington. 
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WASHINGTON  MEAN  TIME. 


MARCH. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 
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IL 


IV.   No  Eclipse. 


Configurations  at  /j*^  o™  for  an  Inverting  Telescope, 
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25 
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JUPITER'S  SATELLITES,  1900. 


WASHINGTON  MEAN 

TIME. 

APRIL.                                                                                             1 

d     b    m       8 

d     h    m       8 

d     h    m       8 

1     8  42 

I. 

Sh. 

In. 

11   10  13  15.6 

III. 

Ec. 

Dis. 

21     6     9  15.0 

II. 

Ec. 

Dis. 

9  47 

I. 

Tr. 

In. 

II  52     0.4 

III.* 

Ec. 

Re. 

10     8 

II. 

Oc. 

Re. 

lo  55 

I. 

Sh. 

Eg. 

14     5 

III.* 

Oc. 

Dis. 

17  16  39.4 

I. 

Ec 

Dis. 

II  59 

!.• 

Tr. 

Eg. 

15  43 

Ill,* 

Oc. 

Re. 

20  14 

I. 

Oc. 

Re. 

17  32 

II. 

Sh. 

In. 

23  3a 

I. 

Sh. 

In. 

aa   3  49 

III. 

Sh. 

In. 

19  42 

II. 

Tr. 

In. 

12    0  29 

I. 

Tr. 

In. 

5  43 

III. 

Sh. 

Eg. 

19  57 

II. 

Sh. 

Eg. 

I  45 

I. 

Sh. 

Eg. 

7    5 

III. 

Tr. 

In. 

22     7 

II. 

Tr. 

Eg. 

2  4X 

I. 

Tr. 

Eg. 

842 

III. 

Tr 

Eg. 

364  33.3 

I. 

Ec. 

Dis. 

9  23 

II. 

Sh. 

In. 

14  22 

I* 

Sh. 

In. 

9  19 

I. 

Oc. 

Re. 

II  17 

II.* 

Tr. 

In. 

15    9 

I.* 

Tr. 

In. 

8     3  10 

I. 

Sh. 

In. 

XI  49 

11* 

Sh. 

Eg. 

16  35 

I.' 

Sh. 

Eg. 

4  14 

I. 

Tr. 

In. 

13  41 

11* 

Tr. 

Eg. 

17  21 

I. 

Tr. 

e|. 

5  23 

I. 

Sh. 

Eg. 

20  54  45  I 

I. 

Ec. 

Dis. 

28     I  15 

II. 

Sh. 

In. 

6  vj 

I. 

Tr. 

§£. 

18     0     I 

I. 

Oc. 

Re. 

2  47 

II. 

Tr. 

In. 

XI  44     6.2 

XL* 

Ec. 

18     c 

I. 

Sh. 

In. 

3  41 

II. 

Sh. 

Eg. 

16  X4 

II.» 

Oc. 

Re. 

18  56 

I. 

Tt. 

In. 

5  la 

II. 

Tr. 

E&. 

4    0  32  52.0 

I. 

£c. 

Difl. 

ao  13 

I. 

Sh. 

Eg. 

XI  45    6.4 

I.* 

Ec. 

346 

I. 

Oc. 

Re. 

2X      8 

I. 

Tr. 

£?• 

14  40 

I* 

Oc. 

Re. 

6  16    0.0 

III. 

Ec. 

Dis. 

X*    3  34  58.4 

11. 

Ec. 

Dtt. 

24    8  51 

I. 

Sh. 

In. 

7  53  47.0 

III. 

Ec 

Re. 

748 

II. 

Oc 

Re. 

9  35 

I. 

Tr. 

In. 

xo  30 

III. 

Oc. 

DlB. 

15  23    6.0 

I.* 

Ec. 

Dis. 

IX     3 

I.* 

Sh. 

Eg. 

12    9 

III.* 

Oc. 

Re. 

18  28 

I. 

Oc. 

Re. 

IX  47 

I.* 

Tr. 

4 
D». 

21  39 

I. 

Sh. 

In. 

83  5X 

III. 

Sh. 

In. 

19  26  40.8 

II. 

Ec. 

22  4X 

I. 

Tr. 

In. 

X5     X  45 

III. 

Sh. 

Eg. 

a3  X7 

II. 

Oc. 

Re. 

23  5X 

I. 

Sh. 

Eg. 

336 

III. 

Tr. 

In. 

26    6  13  28.0 

I. 

Ec 

Dis. 

*    0  54 

I. 

Tr. 

Eg. 

5  X4 

III. 

Tr. 

Eg. 

9    7 

I. 

Oc 

Re. 

6  49 

II. 

Sh. 

In. 

X2  29 

I.* 

Sh. 

In. 

18    7  45.0 

III. 

Ec. 

Dis. 

854 

II. 

Tt. 

In. 

13  32 

I* 

Tr. 

In. 

19  48  30.2 

III. 

Ec. 

Re. 

9  X5 

II. 

Sh. 

Eg. 

X4  41 

I.* 

Sh. 

Eg. 

2X      X 

III. 

Oc. 

Dis. 

II  X9 

n. 

Tr. 

Eg. 

X5  34 

I.* 

Tr. 

Eg. 

22   38 

III. 

Oc. 

Re. 

19    I  X5.7 

I. 

Ec. 

Dis. 

22  41 

II. 

Sh. 

In. 

26     3  19 

I. 

Sh. 

In. 

22  13 

I. 

Oc. 

Re. 

1«    0  28 

II. 

Tr. 

In. 

4    a 

I. 

Tr. 

In. 

6  16    7 

!.♦ 

Sh. 

In. 

X    7 

II. 

Sh. 

Eg. 

5  32 

I. 

Sh. 

Eg. 

17     8 

I. 

Tr. 

In. 

2  52 

II. 

Tr. 

H' 

614 

I. 

Tr. 

Eg. 

18  20 

I. 

Sh. 

Eg. 

9  51  3a.3 

I. 

Ec. 

Dm. 

X4  3a 

II.* 

Sh. 

In. 

X9  20 

I. 

Tr. 

E?- 

la  54 

!• 

Oc. 

Re. 

X5  57 

II.* 

Tr. 

In. 

T     I     0  53.8 

II. 

Ec. 

dL 

IT    6  57 

I. 

Sh. 

In. 

x6  58 

II. 

Sh. 

Eg. 

5  a6 

II. 

Oc. 

Re. 

7  49 

I. 

Tr. 

In. 

X8   21 

II. 

Tr. 

^ 

X3  29  35.8 

I.» 

Ec. 

Dis. 

9  10 

I. 

Sh. 

Eg. 

27    0  4X  52.6 

I. 

Ec. 

16  40 

!• 

Oc. 

Re. 

xo     I 

I. 

Tr. 

Eg. 

3  33 

I. 

Oc. 

Re. 

X9  54 

III. 

Sh. 

In. 

16  52  15.1 

n.* 

Ec 

Dis. 

21    48 

I. 

Sh. 

In. 

21  46 

III. 

Sh. 

Eg. 

20  58 

II. 

Oc. 

Re. 

22   28 

I. 

Tr. 

In. 

804 

III. 

Tr. 

In. 

18     4  X9  52.7 

I. 

Ec. 

Dis. 

28     0     0 

I. 

Sh. 

Eg. 

I  42 

III. 

Tr. 

Eg. 

7  21 

I. 

Op. 

Re. 

0  40 

I. 

Tr. 

Ef. 

xo  35 

I. 

Sh. 

In. 

14  xo  27.5 

III.* 

Ec 

Dis. 

8  43  46.a 

II. 

Ec 

Dw. 

XX  35 

1* 

Tr. 

In. 

15  50  12.0 

in.* 

Ec 

Re. 

12   26 

11* 

Oc 

Re. 

12  48 

I.* 

Sh. 

Eg. 

X7  35 

III. 

Oc. 

Dis 

19  10  16.5 

I. 

Ec. 

Dis. 

X3  47 

I.» 

Tt. 

Eg. 

19  X2 

III. 

Oc. 

Re. 

ax  59 

I. 

Oc. 

Re. 

20    6 

II. 

Sh. 

In. 

19     I  25 

I. 

Sh. 

In. 

29    7  46 

III. 

Sh. 

In. 

22    6 

II. 

Tr. 

In. 

2  16 

I. 

Tr. 

In. 

9  42 

III. 

Sh. 

Eg. 

22  32 

II. 

Sh. 

Eg. 

338 

I. 

Sh. 

Eg. 

10  29 

III.* 

Tr. 

In. 

9     0  31 

II. 

Tr. 

^ 

4a8 

I. 

Tr. 

Eg. 

12    6 

III.* 

Tr. 

Eg. 

7  58    X.4 

I. 

Ec. 

XI  58 

II.* 

Sh. 

In. 

16  16 

I.* 

Sh. 

In. 

XX    7 

I. 

Oc. 

Re. 

13  37 

11* 

Tr. 

In. 

16  54 

I. 

Tr. 

In. 

10    5     3 

I. 

Sh. 

In. 

14  24 

II.* 

Sh. 

Eg. 

18  29 

I. 

Sh. 

Eg. 

6    2 

I. 

Tr. 

In. 

16    2 

II.* 

Tr. 

Ef. 

19     6 

I. 

Tr. 

Eg. 

7  16 

I. 

Sh. 

Eg. 

22  48  17.6 

I. 

Ec. 

Dis; 

80     3  49 

II. 

Sh. 

In. 

8  X4 

I. 

Tr. 

& 

SO     I  47 

I. 

Oc. 

Re. 

5    5 

II. 

Tr. 

In. 

X4  18     3.8 

II.* 

Ec. 

X9  54 

I. 

Sh. 

In. 

6  15 

II. 

Sh. 

Eg 

18  37 

II. 

Oc. 

Re. 

20  42 

I. 

Tr. 

In. 

7  29 

II. 

Tr. 

Eg. 

11     2  26  20.8 

I. 

Ec. 

DU. 

22    7 

I. 

Sh. 

Eg. 

13  38  44.6 

I.* 

Ec 

Dis. 

5  34 

I. 

Oc. 

Re. 

22  54 

I. 

Tr. 

Eg. 

16  25 

I.* 

Oc 

Re. 

NoTB.~In.,  denote8  ingre88 ;  Bg.,  egrets ;  Dis.,  dUappearance ;  Re.,  reappearance ;  Be^  eclipse. 

Oc«  denotes  occultation ;  Tr.,  transit  of  the  satellite :  Sh..  transit  of  the  shadow ;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 

APRIL. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


d       r 


III. 
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XL 


IV.      No  Eclipse. 


Configurations  at  14^  o™  for  an  Inverting  Telescope. 
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JUPITER'S  SATELLITES,  1900. 


1 

WASHINGTON  MEAN 

TIME. 

MAY.                                       1 

d  h  m   • 

d  h  m   • 

d  h  m   8 

1  lO  44 

I.* 

Sh. 

In. 

11  4  29  19.0 

I. 

Ec. 

Dis. 

21  11  50 

11* 

Tr. 

In. 

II  20 

!•: 

Tr. 

In. 

7  2 

I. 

Oc. 

Re. 

13  59 

II.* 

Sh. 

Eg. 

12  57 

I.* 

Sh. 

Eg. 

1»  I  35 

I. 

Sh. 

In. 

14  14 

II.* 

Tr. 

Eg. 
Dis. 

13  32 

I* 

Tr. 

E?. 

I  57 

I. 

Tr. 

In. 

19  20  7.8 

I. 

Ec. 

22   I  22.0 

II. 

Ec. 

Dw. 

348 

I. 

Sh. 

Eg. 

21  38 

I. 

Oc. 

Re. 

2     1   35 

II. 

Oc. 

Re. 

4  9 

I, 

Tr. 

^. 

22  16  26 

I. 

Sh. 

In. 

8  7  7.2 

I. 

Ec. 

Dis. 

13  53  36.6 

11* 

Ec. 

16  33 

I. 

Tr. 

In. 

lo  52 

I.* 

Oc. 

Re. 

16  59 

II. 

Oc. 

Re. 

18  39 

I. 

Sh. 

Eg. 

22  5  15.2 

III. 

Ec. 

Dis. 

22  57  44.3 

I. 

Ec. 

Dis. 

18  45 

I. 

Tr. 

Eg. 

23  47  2.4 

III. 

Ec. 

Re. 

18  I  28 

I. 

Oc. 

Re. 

28  5  47  3.0 

II. 

•  Ec. 

Dis. 

8  0  23 

III. 

Oc. 

Dis. 

15  41 

III.* 

Sh. 

In. 

8  22 

II. 

Oc. 

Re. 

2  I 

III. 

Oc. 

Re. 

17  8 

III. 

Tr. 

In. 

13  48  35  0 

I* 

Ec. 

Dis. 

5  13 

I. 

Sh. 

In. 

17  39 

III. 

Sh. 

Eg. 

16  4 

I* 

Oc. 

Re. 

5  47 

I. 

Tr. 

In. 

18  47 

III. 

Tr. 

Eg. 

»*  9  59  43.4 

III* 

Ec. 

DU. 

7  26 

I. 

Sh. 

Eg. 

20  4 

I. 

Sh. 

In. 

10  55 

I* 

Sh. 

In. 

7  59 

I. 

Tr. 

Eg. 

20  23 

I. 

Tr. 

In. 

10  59 

I,* 

Tr. 

In. 

17  6 

II. 

Sh. 

In. 

22  17 

I. 

Sh. 

Eg. 

II  58 

III.* 

Oc. 

Re. 

18  13 

II. 

Tr. 

In. 

22  35 

I. 

Tr. 

Eg. 

13  8 

I.» 

Sh. 

Eg. 

19  32 

II. 

Sh. 

Eg. 

14  8  58 

II. 

Sh. 

In. 

13  II 

I.* 

Tr. 

Eg. 

20  37 

II. 

Tr. 

Eg. 

9  37 

11* 

Tr. 

In. 

26  0  49 

II. 

Sh. 

In. 

*  2  35  340 

I. 

Ec. 

Dis. 

II  25 

II.* 

Sh. 

Eg. 

0  57 

II. 

Tr. 

In. 

5  18 

I. 

Oc. 

Re. 

12  I 

II.* 

Tr. 

Eg. 

3  17 

II. 

Sh. 

Eg. 

23  41 

I. 

Sh. 

In. 

17  26  14.7 

I. 

Ec. 

Dis. 

3  21 

II. 

Tr. 

5  0  13 

I. 

Tr. 

In. 

19  54 

I. 

Oc. 

Re. 

8  17  50 

I.* 

Ec. 

Dis. 

I  54 

I. 

Sh. 

Eg. 

15  14  32 

I.* 

Sh. 

In. 

10  31 

I.* 

Oc. 

Re. 

2  25 

I. 

Tr. 

E^. 

14  49 

I.* 

Tr. 

In. 

26  5  23 

I. 

Sh. 

In. 

"  18  33.3 

II.* 

Ec. 

Dis. 

16  45 

I. 

Sh. 

Eg. 

5  25 

I. 

Tr. 

In. 

14  43 

II.* 

Oc. 

Re. 

17  I 

I. 

Tr. 

E? 

7  36 

I. 

Sh. 

Eg. 

21  3  57.8 

I. 

Ec. 

Dis. 

16  3  II  33.0 

II. 

Ec. 

DU. 

7  37 

I. 

Tr. 

Ejf. 
D». 

23  44 

I. 

Oc. 

Re. 

6  7 

II. 

Oc. 

Re, 

19  4  32.1 

II. 

Ec. 

•  II  44 

Ill* 

Sh. 

In. 

II  54  40.4 

I.* 

Ec. 

Dis. 

21  30 

II, 

Oc, 

Re. 

13  40 

III* 

Sh. 

Eg. 

14  20 

I.* 

Oc. 

Re. 

27  2  44 

I. 

Oc. 

Dis. 

13  49 

III.* 

Tr. 

In. 

17  6  I  22.5 

III. 

Ec. 

Dis. 

4  56 

I. 

Oc. 

Re. 

15  27 

III.* 

Tr. 

Eg. 

8  40 

III. 

Oc. 

Re. 

23  38 

III. 

Sh. 

In. 

18  10 

I. 

Sh. 

In. 

9  I 

I.» 

Sh. 

In. 

23  42 

III. 

Tr. 

In. 

18  39 

I. 

Tr. 

In. 

9  15 

!.• 

Tr. 

In. 

23  51 

I. 

Tr. 

In. 

20  22 

I. 

Sh. 

Eg. 

II  14 

I.* 

Sh. 

Eg. 

23  52 

I. 

Sh. 

In. 

20  51 

I. 

Tr. 

Eg. 

II  27 

I.* 

Tr. 

Eg. 

28  I  23 

III. 

Tr. 

Eg. 

7  6  24 

II. 

Sh. 

In. 

22  15 

II. 

Sh. 

In. 

I  38 

III. 

Sh. 

Eg. 

7  21 

II. 

Tr. 

In. 

22  43 

II. 

Tr. 

In. 

2  3 

I. 

Tr. 

Ei. 

8  50 

II. 

Sh. 

Eg. 

18  0  42 

II. 

Sh. 

Eg. 

2  5 

I. 

Sh. 

Eg. 

9  45 

II.* 

Tr. 

Ef. 

I  7 

II. 

Tr. 

Eg. 

14  4 

II.* 

Tr. 

l£ 

15  32  27.1 

I* 

Ec. 

Dk 

6  23  9.3 

I. 

Ec. 

Dis. 

14  6 

II.* 

Sh. 

In. 

18  10 

I. 

Oc. 

Re. 

8  46 

I.* 

Oc. 

Re. 

16  28 

II. 

Tr. 

Eg. 

8  12  38 

I* 

Sh. 

In. 

19  3  29 

I. 

Sh. 

In. 

16  34 

II. 

Sh. 

Ei. 

13  5 

I* 

Tr. 

In. 

3  41 

I. 

Tr. 

In. 

21  10 

I. 

Oc. 

Dis. 

M  51 

I* 

Sh. 

Eg. 

5  42 

I. 

Sh. 

Eg. 

23  22  19.0 

I. 

Ec. 

Re. 

15  17 

I* 

Tr. 

Eg. 

5  53 

I. 

Tr. 

Eg. 

29  18  17 

I. 

Tr. 

In. 

9  0  36  19.5 

II. 

Ec. 

Dis. 

16  28  56.3 

II. 

Ec. 

Dis. 

18  20 

I. 

Sh. 

In. 

3  52 

II. 

Oc. 

Re. 

19  15 

II. 

Oc. 

Re. 

2o  29 

I. 

Tr. 

Eg. 

10  0  51.2 

I.* 

Ec. 

Dis. 

20  0  51  36.1 

I. 

Ec. 

Dis. 

20  34 

I. 

Sh. 

E^. 
Dis. 

12  36 

I.* 

Oc. 

Re. 

3  12 

I. 

Oc. 

Re. 

80  8  13 

II.* 

Oc. 

10  2  3  27.8 

III. 

Ec. 

Dis. 

19  39 

III. 

Sh. 

In. 

10  47  9.2 

II.* 

Ec. 

Re. 

5  22 

III. 

Oc. 

Re. 

20  25 

III. 

Tr. 

In. 

15  35 

I.* 

Oc. 

Dis. 

7  7 

I. 

Sh. 

In. 

21  38 

III. 

Sh. 

Eg. 

17  50  48.2 

I. 

Ec. 

Re. 

7  31 

I. 

Tr. 

In. 

21  58 

I. 

Sh. 

In. 

81  12  43 

I.* 

Tr. 

In. 

9  20 

I.* 

Sh. 

Eg. 

22  5 

III. 

Tr. 

Eg. 

12  49 

I.* 

Sh. 

In. 

9  43 

I* 

Tr. 

Eg. 

22  7 

I. 

Tr. 

In. 

13  33 

III.* 

Oc. 

Dis. 

19  41 

II. 

Sh. 

In. 

21  0  II 

I. 

Sh. 

Eg. 

14  55 

I* 

Tr. 

Eg. 

20  29 

II. 

Tr. 

In. 

0  19 

I. 

Tr. 

Eg. 

15  2 

I.* 

Sh. 

Eg. 

22  7 

II. 

Sh. 

Eg. 

II  32 

II.* 

Sh. 

In. 

Z5  43  44.3 

III.* 

Ec. 

Re. 

22  53 

II. 

Tr. 

Eg. 

I 

NoTS.— In.,  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance;  Re.,  reappearance;  Ec.  eclipse. 

Oc,  denotes  occaltation;  Tr.,  transit  of  the  satellite;  Sb.«  transit  of  the  shadow;  *  Visible  at  Washingtoa 


JUPITER'S  SATELLITES,  1900. 


489 


( 

WASHINGTON 

1 

^Y 

»IEAN  TIME. 

Mi 

Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope, 

I. 

tt 

I 

d 

Kiy 

w 

II. 

•a 

I 

V       TSlr.  TT/^liv^cA        ^ H 

W 

Configurations  at  12^  36^  for  an  Inverting  Telescope, 

Day. 

West 

East 

I 

Oi- 

•3                             -2 

c 
c 

5 

4' 

2| 

•3 

D    -I               -2                                                   4- 

31 

I-            0          2-     -3                                      4- 

4 

2-                            0                -I              4-           -3 

5 

•I 

c 
c 
c 

y.                                   3- 

*2# 

6| 

4' 

)l              I-              2- 

1'' 

4-                  3- 

D 

8| 

4* 

•3                           -2                               0  I- 

9|       4- 

•4 

'3 

1' 

0                        -2 

*I# 

10  1 

0 

"1 

•4                                                2- 

/• 

5             -I                           -3 

"1 

•4                   r           -2 

5                                       3- 

13 

1 

.4            0      3*        I'             '2 

14 

1 

3-              -I      2-  0                -4 

15 

1 

3"                   -2                        0      I-                                     -4 

16  1 

•3 

c 
c 

?             -2                                                    -4 

*I# 

17  1 

I* 

3      -3          2- 

•4 

.81 

2-                       0           -I                            -3 

4* 

19  1 

r     -2        0                                         3-                         4- 

20 1 

2l|02- 

0            3-  -I        -2                  4' 

3-        -I              0                    4- 

22] 

3-                  -2                 4'       0         x- 

»3l 

4-     -3                         -I    0          -2 

24;Oi- 

251 

4' 

4-                                                               0 

•3# 

2-                    0       -I                            -3 

26 1 

27 1 

•4 

?              0                                             3- 

•4 

0                  •',.       -2 

28 1 
29 1 

— 

•4                                    3- -I               ( 
3-               ^,                           ( 

D2- 

D 

30 1 

•3                                  •!          0       -2 

•4# 

31 

0,.                      ^••4 

-        --                                              II 
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WASHINGTON  MEAN 

TIME. 

! 

JUNE. 

d  h  m   8 

d  h  m   s 

d  h  m   8 

1   3  10 

II. 

Tr. 

In. 

11  8  I 

III. 

Tr. 

Eg. 

ai  18  33 

I. 

Sh. 

In. 

3  23 

II. 

Sh. 

In. 

9  37 

III.* 

Sh. 

Eg. 

20  10 

I. 

Tr. 

Eg. 

5  35 

II. 

Tr. 

Eg. 

18  31 

II. 

Tr. 

In. 

20  46 

I. 

Sh. 

D&. 

5  51 

II. 

Sh. 

Eg. 

19  15 

II. 

Sh. 

In. 

23  25 

III. 

Oc. 

lO   I 

I.* 

Oc. 

Dis. 

20  56 

II. 

Tr. 

Eg. 

flZ    I  15 

III. 

Oc. 

Re. 

12  19  19.7 

I.* 

Ec. 

Re. 

21  43 

II. 

Sh. 

Dtt. 

I  51  43-6 

III. 

Ec. 

Dis. 

»  7  9 

I. 

Tr. 

In. 

1*  0  37 

I. 

Oc. 

3  41  z6.6 

III. 

Ec. 

Re. 

7  18 

I. 

Sh. 

In. 

3  10  35.5 

I. 

Ec. 

Re. 

9  53 

II.* 

Tr. 

In. 

9  21 

I.* 

Tr. 

Eg. 

21  46 

I. 

Tr. 

In. 

II  6 

II.* 

Sh. 

In. 

9  31  ^ 

I.* 

Sh. 

Eg. 

22  9 

I. 

Sh. 

In. 

12  19 

II.* 

Tr. 

Eg. 

21  20 

II. 

Oc. 

Dis. 

23  58 

I. 

Tr. 

Eg. 

13  35 

II.* 

Sh. 

Eg. 
Dis. 

304  57.2 

II. 

Ec. 

Re. 

18  0  23 

I. 

Sh. 

Dtt. 

15  15 

I. 

Oc. 

4  27 

I. 

Oc. 

Dis. 

12  44 

11* 

Oc. 

18  2  2.4 

I. 

Ec. 

Re. 

6  47  49.6 

I. 

Ec. 

Re. 

16  0  19.0 

II. 

Ec. 

Re. 

SS  12  24 

I. 

Tr. 

In. 

4  I  35 

I. 

Tr. 

In. 

19  3 

I. 

Oc. 

Dis. 

13  2 

I.* 

Sh. 

In. 

I  46 

I. 

Sh. 

In. 

21  39  8.2 

I. 

Ec. 

Re. 

14  36 

I. 

Tr. 

Eg. 

2  58 

III. 

Tr. 

In. 

14  16  12 

I. 

Tr. 

In. 

15  15 

I. 

Sh. 

Eg. 
Dis. 

3  37 

III. 

Sh. 

In. 

16  38 

I. 

Sh. 

In. 

S4  4  10 

II. 

Oc. 

3  47 

I. 

Tr. 

Eg. 

18  24 

I. 

Tr. 

Eg. 

7  55  20.2 

II. 

Ec. 

Re. 

3  59 

I. 

Sh. 

Eg. 

x8  51 

I. 

Sh. 

Eg. 

9  41 

I.* 

Oc. 

Dis. 

4  41 

III. 

Tr. 

Eg. 

20  6 

III. 

Oc. 

Dis. 

12  30  36.7 

I.* 

Ec. 

Re. 

5  38 

III. 

Sh. 

Eg. 

21  53 

III. 

Oc. 

Re. 

%B     6  50 

I. 

Tr. 

In. 

16  17 

II. 

Tr. 

In. 

21  53  88.7 

III. 

Ec. 

Dis. 

7  30 

I. 

Sh. 

In. 

16  40 

II. 

Sh. 

In. 

23  41  52.5 

III. 

Ec. 

Re. 

9  3 

I.* 

Tr. 

Eg. 

18  42 

II. 

Tr. 

Eg. 

15  7  38 

II. 

Tr. 

In. 

9  44 

I* 

Sh. 

Eg. 

19  9 

11. 

Sh. 

Ej. 
D18. 

8  32 

II.* 

Sh. 

In. 

12  55 

III.* 

Tr. 

In. 

22  53 

I. 

Oc. 

10  3 

II.* 

Tr. 

Eg. 

14  46 

III. 

Tr. 

Eg. 

5  I  16  24.2 

I. 

Ec. 

Re. 

II  0 

II.* 

Sh. 

Eg. 

15  32 

III. 

Sh. 

In. 

20  1 

I. 

Tr. 

In. 

13  30 

I. 

Oc. 

Dis. 

17  36 

III. 

Sh. 

Eg. 

20  15 

I. 

Sh. 

In. 

16  7  42.5 

I. 

Ec. 

Re. 

23  I 

II. 

Tr. 

In. 

22  13 

I. 

Tr. 

Eg. 

16  10  38 

L* 

Tr. 

In. 

S6  0  23 

II. 

Sh. 

In. 

22  28 

I. 

Sh. 

15. 

11  7 

I.* 

Sh. 

In. 

I  27 

II. 

Tr. 

Eg. 

6  10  28 

II.* 

Oc. 

12  51 

I. 

Tr. 

Eg. 

2  52 

II. 

Sh. 

Ei. 

13  23  36  3 

II.* 

Ec. 

Re. 

13  20 

I.* 

Sh. 

^ 

4  7 

I. 

Oc. 

Dis. 

17  19 

I. 

Oc. 

Dis. 

17  I  52 

11. 

Oc. 

6  59  14.9 

I. 

Ec. 

Re. 

19  44  551 

I. 

Ec. 

Re. 

5  18  18.2 

II. 

Ec. 

Re. 

^7  I  17 

I. 

Tr. 

In. 

7  14  27 

I.* 

Tr. 

In. 

756 

I. 

Oc. 

Dis. 

I  59 

I. 

Sh. 

In. 

14  43 

I.* 

Sh. 

In. 

10  36  15.6 

I. 

Ec. 

Re. 

3  29 

I. 

Tr. 

Eg. 

i6  39 

I. 

Tr. 

Eg. 
Dis. 

18  5  5 

I. 

Tr. 

In. 

4  12 

I. 

Sh. 

is. 

16  49 

III. 

Oc. 

5  36 

I. 

Sh. 

In. 

17  20 

II. 

Oc. 

16  57 

I. 

Sh. 

Eg. 

7  17 

I. 

Tr. 

Eg. 

21  14  25.5 

II. 

Ec. 

Re. 

19  42  43.1 

III. 

Ec. 

Re. 

7  49 

I. 

Sh. 

Eg. 

22  34 

I. 

Oc. 

Dis. 

8  5  24 

II. 

Tr. 

In. 

9  33 

III.* 

Tr. 

In. 

28  I  27  50.5 

I. 

Ec. 

Re. 

5  57 

II. 

Sh. 

In. 

zi  22 

III.* 

Tr. 

Eg. 

19  44 

I. 

Tr. 

In. 

7  49 

II. 

Tr. 

Eg. 

"  34 

III.* 

Sh. 

In. 

20  28 

I. 

Sh. 

In. 

8  26 

II.* 

Sh. 

Eg. 

13  37 

Ill* 

Sh. 

Eg. 

21  56 

I. 

Tr. 

Eg. 

"  45 

L* 

Oc. 

Dis. 

20  45 

II. 

Tr. 

In. 

22  41 

I. 

Sh. 

a. 

14  13  28.2 

I* 

Ec. 

Re. 

21  49 

II. 

Sh. 

In. 

%9     2   48 

III. 

Oc. 

»  8  53 

I* 

Tr. 

In. 

23  II 

II. 

Tr. 

Eg. 

4  41 

III. 

Oc. 

Re. 

9  12 

I.* 

Sh. 

In. 

19  0  18 

II. 

Sh. 

Eg. 

5  50  42.3 

III. 

Ec. 

Dis. 

II  6 

I.* 

Tr. 

Eg. 

2  22 

I. 

Oc. 

Dis. 

7  41  24.7 

III. 

Ec. 

Re. 

II  25 

I* 

Sh. 

Eg. 

5  4  52.5 

I. 

Ec. 

Re. 

12  10 

II.* 

Tr. 

In. 

23  36 

II. 

Oc. 

Dis. 

23  31 

I. 

Tr. 

In. 

13  40 

11* 

Sh. 

In. 

10  2  41  30.0 

II. 

Ec. 

Re. 

SO  0  4 

I. 

Sh. 

In. 

14  36 

II. 

Tr. 

Eg. 

6  II 

I. 

Oc. 

Dis. 

I  43 

I. 

Tr. 

Eg. 

z6  10 

II. 

Sh. 

Eg. 

8  41  59  7 

I.* 

Ec. 

Re. 

2  17 

I. 

Sh. 

Eg. 
Dis. 

17  I 

I. 

Oc. 

DU. 

11  3  19 

I. 

Tr. 

In. 

15  2 

II. 

Oc. 

19  56  27.2 

I. 

Ec. 

Re. 

3  41 

I. 

Sh. 

In. 

18  37  15.7 

II. 

Ec. 

Re. 

30  14  10 

I. 

Tr. 

In. 

5  32 

I. 

Tr. 

Eg. 

20  48 

I. 

Oc. 

Dis. 

14  57 

I. 

Sh. 

In. 

5  54 

I. 

Sh. 

Eg. 

23  33  26.8 

I. 

Ec. 

Re. 

16  23 

I. 

Tr. 

Eg. 

6  16 

III. 

Tr. 

In. 

ai  17  57 

I. 

Tr. 

In. 

17  10 

I. 

Sh. 

Eg. 

7  36 

III. 

Sh. 

In. 

Non.— In.,  denotes  ingress ;  Efu  ei^ress ;  Dis.,  disappearance ;  Re^  reappearance ;  Be,  eeliiMe. 

OCn  denotes  occulution :  Tr^  transit  of  the  satellite ;  Sh^  transit  of  the  shadow ;  *  Visible  at  Washington. 
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1                                                  WASHINGTON  MEAN  TIME. 

JUNE. 

Phases  of 

the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 

I. 

^' 

d    r 

J 

W 

11. 

'^• 

3^ 

Configurations 

at  11^  JO"  for  an  Inverting  Telescope. 

Day. 

West 

Bmi. 

I 

a-             O                            -3                   -4 

'X« 

2 

•2        I-      O                                   r 

'4 

3l 

O         -I     v 

•4 

4l 

r  3-          O        »• 

4* 

5 

3' 

2-                        O              X-                                        4- 

6 

•3 

•I           O                                   4- 

-«• 

7 

•3      0      ^              a- 

8 

4-      2-       -'O                          -3 

9i 

4* 

•2                I-  O                                             -3 

io| 

4* 

O         -x        -2     3- 

III         4- 

I-      3-     0             2- 

12  1             '4 

3- 

2*                                   O                     'X 

13' 

•4 

•3 

•X              -2  O 

Ml 

•4 

•3            0          I-           2- 

15 1 

•4          \     O                       -3 

i6|Oi' 

•2                       O         -4                                 -3 

17  1 

O     -I         '2             3'    '4 

i8  I03- 

r           O               2-                                          -4 

19  1 

3- 

2-                      O 

•4 

20| 

•3 

•X        -2         O 

4* 

21 

•3                  O              I-             -2 

4" 

22 

02- 

•I         O                  -3                                  4- 

\- 
23 

•2                          O  I-                      4*               "3 

24 

04- 

O            -2                      3- 

-x« 

25  1 

4 

I-           0«.                       2- 

26  1 

4* 

3* 

o 

27  1 

4* 

•3 

I-    -2                O 

28  1          ,1 

•3                       O              r         -2 

29  1 

'4 

•X            O,.         -3 

3o| 

'4 

•2                         O       I*                               '3 
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WASHINGTON  MEAN 

TIME. 

- 

JULY.                                                                                               1 

d     h    m       s 

d     h    m       a 

d     h    m       s 

1     6  30 

II. 

Oc. 

Dis. 

11     8     3 

I.* 

Sh. 

Eg. 

»1  21  49 

I. 

Tr. 

Eg. 

10  32  35.0 

II.» 

Ec. 

Re. 

22     4 

II. 

Oc. 

Dis, 

22  56 

I. 

Sh. 

Ei. 

II  27 

!.• 

Oc. 

DU. 

1»      2      8 

I. 

Oc. 

Dis. 

a2  13  42 

II. 

Oc. 

dL 

14  25     31 

I. 

Ec. 

Re. 

2   29  20.2 

II. 

Ec. 

Re. 

16  51 

I. 

Oc. 

Dis. 

a    8  37 

I.* 

Tr. 

In. 

5  16  53-5 

I. 

Ec. 

Re. 

18  25  23.3 

II. 

Ec. 

Re. 

9  25 

I.* 

Sh. 

In. 

23  19 

I. 

Tr. 

In. 

20     8  49.5 

I. 

Ec. 

Re. 

10  50 

!.• 

Tr. 

Eg. 

18    0  18 

I. 

Sh. 

In. 

28  14     4 

I. 

Tr. 

In. 

II  39 

I.» 

Sh. 

Eg. 

X  32 

I. 

Tr. 

Eg. 

15  II 

I. 

Sh. 

In. 

16  19 

III. 

Tr. 

In. 

2  31 

I. 

Sh. 

Ej. 
D«. 

16  17 

I. 

Tr. 

Eg. 

18  13 

Ill 

Tr. 

Eg. 

9.46 

Ill* 

Oc. 

17  24 

I. 

Sh. 

Ei. 

19  31 

III. 

Sh. 

In. 

II  43 

III.* 

Oc. 

Re. 

24     2  59 

III. 

Tr. 

In. 

21  36 

III. 

Sh. 

Eg. 

13  48  23.5 

III. 

Ec. 

Dis. 

5     I 

III. 

Tr. 

Eg. 

3     I   19 

II. 

Tr. 

In. 

15  41  27.5 

III. 

Ec. 

Re. 

7  30 

III. 

Sh. 

In. 

2  57 

II. 

Sh. 

In. 

16  49 

II. 

Tr. 

In. 

8  24 

II.* 

Tr. 

In. 

3  45 

II. 

Tr. 

Eg. 

18  49 

II. 

Sh. 

In. 

9  37 

III.* 

Sh. 

Eg. 

5  27 

II. 

Sh. 

E?. 

19  16 

II. 

Tr. 

Eg. 

10  41 

11* 

Sh. 

In.     ; 

5  54 

I. 

Oc. 

Dw. 

20  35 

I. 

Oc. 

Dis. 

10  52 

II.* 

Tr. 

Eg. 
Dis. 

8  53  42.5 

!.• 

Ec. 

Re. 

21  19 

II. 

Sh. 

Eg. 

II  19 

I.* 

Oc. 

*     3    4 

I. 

Tr. 

In. 

23  45  31.7 

I. 

Ec. 

Re. 

13  11 

II. 

Sh. 

Eg. 

S54 

L 

Sh. 

In. 

14  17  47 

I. 

Tr. 

In. 

14  37  30.8 

I. 

Ec. 

Re. 

5  17 

I. 

Tr. 

Eg. 

18  47 

I. 

Sh. 

In. 

26     8  31 

I.* 

Tr. 

In. 

67 

I. 

Sh. 

St 

20    0. 

I. 

Tr. 

Eg. 

9  40 

I.* 

Sh. 

In. 

•  19  41 

II. 

Oc. 

21     0 

I. 

Sh. 

Eg. 

10  45 

I.* 

tr. 

Eg. 

23  51  47.7 

II. 

Ec. 

Re. 

16  II   16 

11* 

Oc. 

Dis. 

II  53 

I.* 

Sh. 

Eg. 

5     0  21 

I. 

Oc. 

Dis. 

15     2 

I. 

Oc. 

Dis. 

26     2  56 

II. 

Oc. 

Dis. 

3   22    19.5 

I. 

Ec. 

Re. 

15  47  38.1 

II. 

Ec. 

Re. 

5  47 

I. 

Oc. 

Dis. 

21    31 

I. 

Tr. 

In. 

18   14   lO.O 

I. 

Ec. 

Re. 

7  44  51-5 

II. 

Ec. 

Re. 

22   23 

I. 

Sh. 

In. 

16  12  14 

I* 

Tr. 

In. 

9    6  11.6 

I.* 

Ec. 

Re. 

23  44 

I. 

Tr. 

Eg. 

13  16  -. 

I. 

Sh. 

In. 

27     2  59 

I. 

Tr. 

In. 

•      0   36 

I. 

Sh. 

Eg. 

14  27 

I. 

Tr. 

Eg. 

4    8 

I. 

Sh. 

In. 

6  15 

III. 

Oc. 

Dis. 

15  29 

I. 

Sh. 

Eg. 

5  12 

I. 

Tr. 

Eg. 

8  10 

III.* 

Oc. 

Re. 

23  22 

III. 

Tr. 

In. 

6  22 

I. 

Sh. 

Eg. 

9  49  21.4 

III.* 

Ec. 

Dis. 

17      IJ2I 

III. 

Tr. 

Eg. 

16  59 

III. 

Oc. 

Dis. 

II  41  14.2 

III.» 

Ec. 

Re. 

3  30 

III. 

Sh. 

In. 

19     2 

III. 

Oc. 

Re. 

14  29 

II. 

Tr. 

In. 

5  37 

III. 

Sh. 

Eg. 

21  36 

II. 

Tr. 

In. 

16  15 

II. 

Sh. 

In. 

5  59 

II. 

Tr. 

In. 

21  45  22.4 

III. 

Ec. 

Dis. 

16  55 

II. 

Tr. 

Eg. 

8    6 

11* 

Sh. 

In. 

23  40  51.0 

III. 

Ec. 

Re. 

18  44 

II. 

Sh. 

^ 

8  27 

II.* 

Tr. 

Dis. 

23  58 

II. 

Sh. 

In. 

18  47 

1. 

Oc. 

9  29 

I.* 

Oc. 

28     0     5 

II. 

Tr. 

Dis. 

21  50  57.4 

I. 

Ec. 

Re. 

10  36 

II.* 

Sh. 

Eg. 

0  14 

I. 

Oc. 

T  15  58 

I. 

Tr. 

In. 

12  42  50.8 

I. 

Ec. 

Re. 

2  28 

II. 

Sh. 

Eg. 

16  52 

I. 

Sh. 

In. 

18     6  41 

I. 

Tr. 

In. 

3  34  518 

I. 

Ec. 

rS. 

18   IX 

I. 

Tr. 

Eg. 

7  44 

I. 

Sh. 

In. 

21  27 

I. 

Tr. 

In. 

19    5 

I. 

Sh. 

Eg. 

854 

I.* 

Tr. 

Eg. 

22  37 

I. 

Sh. 

In. 

8     8  52 

II.* 

Oc. 

Dis. 

958 

I.* 

Sh. 

Eg. 

23  40 

I. 

Tr. 

Eg. 

13  10     1.6 

II.* 

Ec. 

Re. 

10     0  29 

II. 

Oc. 

Dis. 

20    0  51 

I. 

Sh. 

Eg. 

13  14 

I.* 

Oc. 

Dis. 

3  57 

I. 

Oc. 

Dis. 

16  10 

II. 

Oc. 

Dis. 

16  19  34.6 

I. 

Ec. 

Re. 

5    7    24 

II. 

Ec. 

Re. 

18  42 

I. 

Oc. 

Dis. 

9  10  25 

I.* 

Tr. 

In. 

7  II  30.7 

I. 

Ec. 

Re. 

21     3  145 

II. 

Ec. 

Re. 

II  20 

I.* 

Sh. 

In. 

SO    I    9 

I. 

Tr. 

In. 

22     3  31.7 

I. 

Ec. 

Re. 

12  38 

I.* 

Tr. 

Eg. 

2  13 

I. 

Sh. 

In. 

SO  15  55 

I. 

Tr. 

In. 

13  34 

I. 

Sh. 

Eg. 

3  22 

I. 

Tr. 

Eg. 

17     6 

I. 

Sh. 

In. 

19  48 

III. 

Tr. 

In. 

4  27 

I. 

Sh. 

^ 

18     8 

I. 

Tr. 

Eg. 

21  45 

III. 

Tr. 

Eg. 

13  20 

III. 

Oc. 

19  20 

I. 

Sh. 

Eg. 

23  30 

III. 

Sh. 

In. 

15  21 

III. 

Oc. 

Re. 

31     6  41 

III. 

Tr. 

In. 

10     I  36 

III. 

Sh. 

Eg. 

17  46  54  8 

III. 

Ec. 

Dis. 

8  46 

III.* 

Tr. 

Eg. 

3  38 

II. 

Tr. 

In. 

19  12 

II. 

Tr. 

In. 

10  50 

11.^ 

Tr. 

In. 

5  32 

II. 

Sh. 

In. 

19  4Z   10.8 

III. 

Ec. 

Re. 

II  29 

III.* 

Sh. 

In. 

6    5 

II. 

Tr. 

Eg. 

21   23 

II. 

Sh. 

In. 

13  10 

I. 

Oc. 

DU. 

7  41 

I. 

Oc. 

Dis. 

21    40 

II. 

Tr. 

Eg. 

13  15 

II. 

Sh. 

In. 

8     2 

II.* 

Sh. 

Eg. 

22   24 

I 

Oc. 

Dis. 

13  18 

II. 

Tr. 

Eg. 

zo  48  14.8 

I.* 

Ec. 

Re. 

23   54 

II. 

Sh. 

Eg. 

13  38 

III. 

Sh. 

Eg. 

"     4  52 

I. 

Tr. 

In. 

%t      I    40    10.3 

I. 

Ec. 

Re. 

15  46 

II. 

Sh. 

Eg. 

5  49 

1. 

Sh. 

In. 

19   36 

I. 

Tr. 

In. 

16  32  13.6 

I. 

Ec. 

Re. 

7     5 

I. 

Tr. 

Eg. 

20  42 

I. 

Sh. 

In. 

Note.— In.,  denotes  ingress ;  Eg.,  egress ;  Dis.,  disappearance ;  Re.,  reappearance ;  Ec.,  eclipse. 

Oc  denotes  occultation ;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow ;  *  Visible  at  Washington. 
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WASHINGTON 

MEi 

^N  TIME. 

JULY. 

Phases 

of  the  Eclipses  of  the  Satellites 

for  an  Inverting  Telescope 

• 

I. 

r\  ' 

IIL 

^ 

d 

1' 

r 

W 

0 

II. 

r\  ' 

IV. 

No  Eclipse. 

0 

1 

W 

t^ 

Configurations  at  lo^  O"  for  an 

Inverting  Telescope. 

Day. 

Wml 

East 

ll 

•4                          -I    0  -a 

3* 

2iOl 

•4      0 

y          2- 

3! 

3-        a-            0 

I           -4 

4l 

3-                       -2   r           0 

•4 

5l 

•3                             0 

•I      '2 

'4 

6i 

•I              0   -3 

2* 

•4 

7' 

2-                          0 

I* 

•3 

4" 

8| 

•I        0 

3* 

4-              •2# 

9l 

Oi- 

3-       r 

4' 

lol 

3.        2-         0  -I 

4* 

IX  1 

3-             -2      i:     0 

12  1 

4- -3                                0 

•I     '2 

^3| 
14 

4* 

4* 

0 

2- 

•3« 

0 

I- 

•3 

15  1 

•4 

•I       'O 

3* 

i6| 

•4 

0     I 

3.  a- 

171 

•4                                     3-        2-    0 

•i# 

i8| 

3-             -4  -2                 I-    0 

19  1 

•3                                      0 

•I    -2 

•4« 

20< 

r         -3    0 

2-          -4 

21  ! 

2" 

0 
0 

•I           -3 

•4 

22 

•I       '2 

3- 

•4 

23 

0 

I- 

•4 

24 

02 

— 

3-  -I    0 

4* 

'   25  Oi 

3-             -2                         0 

4* 

26 

1 

•3                                         0 

i  "2 

4' 

27 

'^          0 

4*             2- 

28 

0 

•I      -3 

29 

4-                                 m"^             0 

•3 

30 

4* 

4* 

0 

I-            •*   ^ 

31 1 

•I    3-0, 

1 

494 


JUPITER'S  SATELLITES,  1900. 


WASHINGTON  M] 

BAN 

TIME. 

AUGUST 

1 

1 

d     h     m      8 

d     h     m      8 

d     h     m      8 

1    lo  23 

!.• 

Tr. 

In. 

11      7  24   22.6 

I. 

Ec. 

Re. 

«1  20  53 

II. 

Tr. 

Eg- 

"  35 

I.* 

Sh. 

In. 

7  38 

11* 

Sh. 

Eg. 

20  59 

II. 

Sh. 

In. 

12   36 

I. 

Tr. 

Eg. 

7  40  39-3 

III.* 

Ec. 

Re. 

22   16  35.5 

I. 

Ec. 

Re. 

13  49 

I. 

Sh. 

Eg. 
Dis. 

IS     I   12 

I. 

Tr. 

In. 

23  26 

III. 

Sh. 

In. 

3     5  26 

II. 

Oc. 

2  28 

I. 

Sh. 

In. 

23  31 

II. 

Sh. 

Eg. 

7  37 

I. 

Oc. 

Dis. 

3  26 

I. 

Tr. 

Eg. 

%2     I  38 

III. 

Sh. 

Eg. 

7  54 

II.* 

Oc. 

Re. 

4  42 

I. 

Sh. 

Dis. 

z6    4 

I. 

Tr. 

In. 

7  54  508 

II.* 

Ec. 

Dis. 

21  14 

II. 

Oc. 

17   2Z 

I. 

Sh. 

In. 

10  22  46.9 

II.* 

Ec. 

Re. 

22  26 

I. 

Oc. 

Dis. 

z8  17 

I. 

Tr. 

Eg. 

II     0  55.4 

I.* 

Ec. 

Re. 

23  44 

II. 

Oc. 

Re, 

19  35 

I. 

Sh. 

Eg. 

8     4  51 

I. 

Tr. 

In. 

23  50  42.4 

II. 

Ec. 

Dis. 

M  13     8 

II. 

Oc. 

Dis. 

6     4 

I. 

Sh. 

In. 

18     I  53     40 

I. 

Ec. 

Re. 

13  17 

I. 

Oc. 

Dis. 

7     4 

I. 

Tr. 

Eg. 

2  19  11.6 

IL 

Ec. 

Re. 

15  39 

II. 

Oc. 

Re. 

8  17 

I.* 

Sh. 

Ef 

19  41 

I. 

Tr. 

In. 

15  47  44.7 

II. 

Ec. 

Dis. 

20  42 

III. 

Oc. 

dL 

so  57 

I. 

Sh. 

In. 

16  45  Z9.2 

I. 

Ec. 

Re. 

22  48 

III. 

Oc. 

Re. 

21  54 

I. 

Tr. 

Eg. 

z8  16  47.3 

II. 

Ec. 

Re. 

404 

II. 

Tr. 

In. 

23  10 

I. 

Sh. 

Ei. 

24  10  32 

I. 

Tr. 

In. 

I  43  57-8 

III. 

Ec. 

Dis. 

14  14  18 

III. 

Tr. 

In. 

II  50 

I. 

Sh. 

In. 

2     5 

I. 

Oc. 

Dis. 

15  48 

II. 

Tr. 

In. 

Z2  46 

I. 

Tr. 

Eg. 

2  33 

II. 

Sh. 

In. 

16  27 

ni. 

Tr. 

E^. 

14     4 

I. 

Sh. 

Eg. 

2  34 

II. 

Tr. 

Eg. 

x6  54 

I. 

Oc. 

D^. 

as    7  38 

II.* 

Tr. 

In. 

3  40  400 

III. 

Ec. 

rS. 

18  is 

II. 

Tr. 

Eg. 

7  45 

I.* 

Oc. 

Dis. 

5     3 

II. 

Sh. 

Eg. 

18  24 

II. 

Sh. 

In. 

8  21 

Ill* 

Oc. 

Dis. 

5  29  36.0 

I. 

Ec. 

Re. 

19  27 

III. 

Sh. 

In. 

10  10 

II. 

Tr. 

Eg. 

23  19 

I. 

Tr. 

In. 

20  21  46.5 

I. 

Ec. 

Re. 

10  16 

II. 

Sh. 

In. 

*     0  33 

I. 

Sh. 

In. 

20  56 

II. 

Sh. 

Eg. 

10  33 

III. 

Oc. 

Re. 

I  32 

I. 

Tr. 

Eg. 

21  38 

III. 

Sh. 

Ei. 

ZI  14    0.6 

I. 

Ec. 

Re. 

246 

I. 

Sh. 

Dk 

16  14    9 

I. 

Tr. 

In. 

12  49 

II. 

Sh. 

D». 

18  41 

II. 

Oc. 

15  26 

I. 

Sh. 

In. 

13  41     8.0 

III. 

Ec. 

20  33 

I. 

Oc. 

Dis. 

16  23 

I. 

Tr. 

Eg. 

15  41  33-2 

III. 

Ec. 

Re. 

21  10 

II. 

Oc. 

Re. 

17  39 

I. 

Sh. 

Eg. 
Dis. 

ao   5    X 

I. 

Tr. 

In. 

21  13     4.8 

II. 

Ec. 

Dis. 

16  10  32 

11* 

Oc. 

6  19 

I. 

Sh. 

In. 

23  41  IZ.6 

11. 

Ec. 

Re. 

zi  23 

I. 

Oc. 

Dis. 

7  15 

I.* 

Tr. 

Eg. 

23  58  16.7 

I. 

Ec. 

Re. 

13     2 

II. 

Oc. 

Re. 

8  33 

I.* 

Sh. 

Dis. 

6  17  47 

I. 

Tr. 

In. 

13   10     5.4 

II. 

Ec 

Dis. 

97     2  14 

I. 

Oc. 

19     2 

I. 

Sh. 

In. 

14  50  29.5 

I. 

Ec. 

Re. 

2  27 

II. 

Oc. 

Dis. 

20    z 

I. 

Tr. 

Eg. 

15  38  45  8 

11. 

Ec. 

Re. 

4  58 

II. 

Oc. 

Re. 

21  15 

I. 

Sh. 

Eg. 

IT    8  38 

I* 

Tr. 

In. 

5    6     1.4 

II. 

Ec. 

Dis. 

7  10  28 

III.* 

Tr. 

In. 

9  55 

!• 

Sh. 

In. 

5  42  42.7 

I. 

Ec. 

Re. 

12  35 

III. 

Tr. 

Eg. 

10  51 

I. 

Tr. 

Eg. 

7  35  M-6 

II.* 

Ec. 

Re. 

.  13  >8 

II. 

Tr. 

In. 

12     8 

I. 

Sh. 

Eg. 

23  30 

I. 

Tr. 

In. 

15     X 

I. 

Oc. 

DiB. 

18     4  24 

III. 

Oc. 

Dis. 

88    0  48 

I. 

Sh. 

In. 

15  28 

III. 

Sh. 

In. 

5    5 

II. 

Tr. 

In. 

X  44 

I. 

Tr. 

Eg. 

15  48 

II. 

Tr. 

Eg. 

5  51 

I. 

Oc. 

Dis. 

3     I 

I. 

Sh. 

Ej. 

15  50 

IL 

Sh. 

In. 

634 

III. 

Oc. 

Re. 

20  43 

I. 

Oc. 

Dk 

17  38 

III. 

Sh. 

Eg. 

736 

11.* 

Tr. 

Eg. 

20  56 

II. 

Tr. 

In. 

.  18  22 

II. 

Sh. 

Eg. 

7  41 

II.* 

Sh. 

In. 

22  13 

in. 

Tr. 

In. 

18  26  59.1 

I. 

Ec. 

Re. 

9  Z9  ii.o 

I* 

Ec. 

Re. 

23  27 

II. 

Tr. 

Eg. 

8  12  15 

I. 

Tr. 

In. 

9  42    80 

III.* 

Ec. 

Dis. 

23  34 

II. 

Sh. 

In. 

13  30 

I. 

Sh. 

In. 

10  14 

II.* 

Sh. 

Eg. 

80    0  zz  25.6 

I. 

Ec. 

Re. 

14  29 

I. 

Tr. 

Eg. 

zz  4Z  18.5 

III. 

Ec. 

Re. 

0  26 

III. 

Tr. 

Eg. 

15  44 

I. 

Sh. 

It 

10     3    6 

1. 

Tr. 

In. 

2    7 

II. 

Sh. 

Eg. 

•     7  58 

II.* 

Oc. 

4  23 

I. 

Sh. 

In. 

3  26 

III. 

Sh. 

In. 

9  30 

I* 

Oc. 

Dis. 

5  20 

I. 

Tr. 

Eg. 

5  39 

III. 

Sh. 

Eg. 

10  27 

11* 

Oc 

Re. 

6  37 

I. 

Sh. 

Dis. 

17  59 

I. 

Tr. 

In. 

10  32  26.8 

11* 

Ec. 

Dis. 

23  49 

II. 

Oc. 

19  16 

I. 

Sh. 

In. 

12  55  41.5 

I. 

Ec. 

Re. 

SO     0  20 

I. 

Oc. 

Dis. 

20  13 

I. 

Tf. 

Eg. 

13     0  44.8 

II. 

Ec. 

Re. 

2  20 

II. 

Oc. 

Re. 

21  30 

I. 

Sh. 

Eg. 

10    6  44 

I. 

Tr. 

In. 

2  28  21.5 

II. 

Ec. 

Dis. 

80  15   12 

I. 

Oc. 

Dis. 

7  59 

I* 

Sh. 

In. 

3  47  52.7 

I. 

Ec. 

Re. 

15  47 

II. 

Oc. 

Dis. 

8  57 

I* 

Tr. 

Eg. 

4  57  13.X 

II. 

Ec. 

Re. 

18  18 

II. 

Oc. 

Re. 

10  13 

I* 

Sh. 

E?. 

21  35 

I. 

Tr. 

In. 

z8  25  24.0 

II. 

Ec. 

Dis. 

11     0  31 

III. 

Oc. 

Dis. 

82  52 

I. 

Sh. 

In. 

18  40    9.2 

I. 

Ec. 

Re. 

« 

2  33 

II. 

Tr. 

In. 

•        23  48 

I. 

Tr. 

Eg. 

20  54  47.8 

II. 

Ec. 

Re. 

2  39 

III. 

Oc. 

Re. 

91     I     6 

I. 

Sh. 

Eg. 

81   Z2  28 

I. 

Tr. 

In. 

3  58 

I. 

Oc. 

Dis. 

18  13 

III. 

Tr. 

In 

13  45 

I. 

Sh. 

In. 

' 

5    4 

II. 

Tf. 

Eg. 

18  2Z 

II. 

Tt. 

In. 

X4  42 

I. 

Tr. 

Eg. 

' 

5    7 

II. 

Sh. 

In. 

z8  48 

I. 

Oc. 

Dis. 

X5  59 

I. 

Sh. 

Eg. 

5  42  43.x 

III. 

Ec. 

Dis. 

20  25 

III. 

Tr. 

Eg. 

Non.~IiLt  danotei  Ingreis ;  Eg.,  egress;  Dla.,  disappearance ;  Re., reappearance ;  Be.,  eclipse. 

Oc  denotes  occnlution;  Tr^  transit  of  the  satellite;  Sh.,  transit  of  the  shadow;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 


AUGUST. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


III. 


d      r 

*      * 


11. 


IV.     No  Eclipse. 


D»y. 


Configurations  at  p""  o"  for  an  Inverting  Telescope, 


w« 


Eau. 


3-     V 


O  X- 

O     -2 


•3         I*      O 


•I  '3 


3-2- 


O       -4 


03-     2- 

O      I- 


2-  O  .,  ■ 


•4 


•r» 


"4 


4- -a* 


4" 


13  04- 

ji! 

17  10 1  •4- 

x8|           -4 
J9J 

20| 


g3| 

J4l 

25|02- 

26  I 

27  I 
J8| 

29  I 
joj 

31  I 


4* 


O        3-  2- 


4' 


•3 


•1*2  O 

o    . 
2-  o  .;' 


2'  i-  O. 

^0_ 

r    -4  6 


•4 


•3 


6  I' 
o 


2-3- 


3* 


I-    o 


o 


4-    O 


•3 


I-     4* 


o    I- 


4' 
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1 

WASHINGTON  MEAN 

TIME. 

. 

SEPTEMBI 

sR. 

d     h    m 

i 

d     h    m       s 

d     h    m       8 

,      1     9  41 

'      1.* 

Oc. 

Dis. 

10  10  21    16.0 

II. 

Ec. 

Dis. 

*0  23  52 

II. 

Oc. 

Dis. 

lo  14 

1    " 

Tr. 

In. 

12  51   10.4 

n. 

Ec. 

Re. 

21     0  24  39.6 

I. 

Ec. 

Re. 

i        12  23 

III. 

Oc. 

Dis. 

11      3  24 

I- 

Tr. 

In. 

4  48  25.6 

IL 

Ec. 

Re. 

12  46 

II. 

Tr. 

Eg. 

4  38 

I. 

Sh. 

In. 

x8  21 

I. 

Tr. 

In. 

12  51 

II. 

Sh. 

In. 

5  38 

I. 

Tr. 

Eg. 

19  31 
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NOTB.— In.,  denotes  inRreas ;  Eg.,  ef^ess;  Dis.,  disappearance ;  Re.,  reappearance ;  Ec,  eclipse. 

Oc  ^denotes  occultation :  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow ;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 


SEPTEMBER. 


Phases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 
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NoTB.— In.,  denotes  ingress ;  Eg.,  egress ;  Dis.,  disappearance ;  Re.,  reappearance ;  Be.,  eclipse. 

OCn  denotes  occnltation ;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow ;  *  Visible  at  Washington. 
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WASHINGTON 
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JUPITER'S  SATELLITES.  1900. 


WASHINGTON  MEAN  TIME. 

NOVEMBER.                                                                                     j 

d     h    m       B 

d     h    m       s 

' 

d     h    m       8 

1     I  25 

II. 

Sh. 

Eg. 

660 

II.      Oc.      Dis. 

11   Z7  z8 

II. 

Sh. 

Eg. 

"  51 

I. 

Tr. 

In. 

9  49  57-5 

II.      Ec.      Re. 

12     2  53 

I. 

Tr. 

In. 

12    29 

III. 

Tr. 

In. 

19   22 

I.      Tr.       In. 

3  25 

I. 

Sh. 

In. 

12  33 

I. 

Sh. 

In. 

19  59 

I.      Sh.      In. 

5     7 

I. 

Tr. 

Eg. 

14     5 

I. 

Tr. 

Eg. 

21  36                I.      Tr.       Eg. 

5  40 

I.* 

Sh. 

Eg. 

14  47 

I. 

Sh. 

Eg. 

22  13                I.       Sh.       Eg. 

7   Z2 

III. 

Oc. 

Dis. 

14  55 

III. 

Tr. 

Eg. 

7  16  31                I.      Oc.      Dis. 

zz  42  36.0 

III. 

Ec. 

Re. 

15  19 

III. 

Sh. 

In. 

19  19    76 

I.      Ec.      Re. 

18     0     2 

I. 

Oc. 

Dis. 

17  43 

III. 

Sh. 

Ej. 

8    0  12 

II.      Tr.       In. 

2  45     7.x 

I. 

Ec. 

Re. 

990 

I. 

Oc. 

Vis. 

I  24 

II.       Sh.      In. 

8  50 

II. 

Oc. 

Dis. 

XI  53  XX  5 

I. 

Ec. 

Re. 

248 

II.      Tr.       Eg. 

Z2  26  27.5 

II. 

Ec. 

Re. 

16  36 

II. 

Oc. 

Dis. 

4    0 

II.      Sh.       Eg. 

2Z   23 

I. 

Tr. 

In. 

20  31  56.7 

II. 

Ec. 

Re. 

X3  52 

I.      Tr.       In. 

ai  53 

I. 

Sh. 

In. 

8    6  21 

I. 

Tr. 

In. 

14  27 

I.      Sh.      In. 

23  38 

I. 

Tr. 

Eg. 

7     I 

I. 

Sh. 

In. 

16    7 

I.      Tr.       Eg. 

14     0     8 

I. 

Sh. 

Eg. 

8  36 

I. 

Tr. 

Eg. 

z6  42 

I.      Sh.      Eg. 

z8  32 

I. 

Oc. 

Dis. 

9  16 

I. 

Sh. 

Eg. 

17  15 

III.      Tr.       In. 

21  13  43.4 

I. 

Ec. 

Re. 

4     3  30 

I. 

Oc. 

Dis. 

Z9  18 

III.      Sh.      In. 

15     3     2 

II. 

Tr. 

In. 

6  21  49.6 

I. 

Ec. 

Re. 

19  22 

III.      Tr.       Eg. 

4     0 

II. 

Sh. 

In. 

10  48 

II. 

Tr. 

In. 

21  43 

III.      Sh.      Eg. 

5  38 

II.* 

Tr. 

Eg. 

12     7 

11. 

Sh. 

In. 

9  iz     z 

I.      Oc.      Dis. 

6  36 

II. 

Sh. 

Eg. 

13  24 

II. 

Tr. 

Eg. 

Z3  47  50.0 

I.      Ec.      Re. 

X5  54 

I. 

Tr. 

In. 

14  42 

II. 

Sh. 

Eg. 

19  25 

II.      Oc.      Dis. 

z6  22 

I. 

Sh. 

In. 

6     0  51 

I. 

Tr. 

In. 

23    8  31.0 

II.      Ec.      Re. 

z8     8 

I. 

Tr. 

Eg. 

I  30 

I. 

Sh. 

In. 

10     8  22 

I.      Tr.      In. 

18  37 

I. 

Sh. 

Eg. 

2  47 

III. 

Oc. 

Dis. 

8  56 

I.      Sh.      In. 

2Z    4Z 

III. 

Tr. 

In. 

3    6 

I. 

Tr. 

Eg. 

10  37 

I.      Tr.       Eg. 

23  17 

III. 

Sh. 

In. 

3  45 

I. 

Sh. 

Eg. 

ZI   zz 

I.      Sh.      Eg. 

23  50 

III. 

Tr. 

Eg. 

5  X4 

III. 

Oc. 

Re. 

11     5  32 

I.*     Oc.      Dw. 

16     z  43 

III. 

Sh. 

Eg. 

5  29  38  8 

III. 

Ec. 

Dis. 

8  z6  27.2 

I.      Ec.      Re. 

13     2 

I. 

Oc. 

Dis. 

7  42  49-2 

III. 

Ec. 

Re. 

13  37 

II.      Tr.       In. 

15  42  25.Z 

I. 

Ec. 

Re. 

22     I 

I. 

Oc. 

Dis. 

14  42 

II.      Sh.      In. 

22  15 

II. 

Oc. 

Dis. 

6     0  50  30.1 

I. 

Ec. 

Re. 

z6  Z3 

II.      Tr.       Eg. 

THE  SATELLITES  OF  JUPITER 

ARE  NOT  VISIBLE  THIS  YEAR  AFTER  NOVEMBER  16. 

JUPITER  BEING  TOO  NEAR  TO  THE  SUN. 

I^OTK.— In.,  denotes  ingress;  Eg.,  egress;  Dis.,  disappearance ;  Re.,  reappearance ;  Ec^  eclipse. 

Oc,  denotes  occultation ;  Tr.,  transit  of  the  satellite ;  Sh.,  transit  of  the  shadow ;  *  Visible  at  Washington. 
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WASHINGTON  MEAN  TIME. 

NOVEMBER. 


Fhases  of  the  Eclipses  of  the  Satellites  for  an  Inverting  Telescope. 


I. 


III. 


II. 


r 


IV.   No  Eclipse. 


Day. 


Configurations  at  5**  jo^  for  an  Inverting  Telescope. 
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WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION.  ETC, 

In  the  diagram  on  the  preceding  page,  the  points  of  the  orbits  marked  "o"  are  those  of  the 

eastern  elongation,  as  seen  in  an  inverting  telescope.    The  apparent  positions  of  a  satellite  at 

any  time  may  be  marked  on  the  diagram  by  counting  around  the  orbit  the  interval  in  days  and 

hours  which  has  elapsed  since  the  last  east  elongation.      The  times  of  these  elongations  may 

be  found  from  the  following  tables.     Mimas  can  be  seen  only  within  a  few  hours  of  each  elon- 

gation: the  time  of  every  elongation  visible  at  Washington  is  therefore  given.     The  times  of 

other  elongations  of  any  satellite  in  the  same  direction  may  be  found  by  adding  or  subtracting 

any  multiple  of  the  period.     For  the  three  outer  satellites  the  times  of  elongation  and  conjunc- 

tion are  given.    The  following  abbreviations  are  used: — 

E.,    East  Elongation, 

I.,     Inferior  Conjunction  (south  of  planet), 

W.,    West  Elongation, 

S.,     Superior  Conjunction  (north  of  planet). 

MIMAS. 

Greatest  Elongations  Visible  at  Washington,                                            » 

d      h 

d      h 

d      h 

d      h 

d      h 

d     h 

Mar.  23  16.9  E. 

May   4  15.3  W. 

June   5  16.2  W. 

June  30  15.4  E. 
July    I  14. 1  E. 

July  23    6.2  E. 

Aug.   29  IZ.6W. 

24  155  E. 

5  13.9  W. 

6  14.8  W. 

26  13.4  w. 

30  10.2  W. 

25  14. 1  E. 

6  12.5  W. 

7  13.4  W. 

2  12.7  E. 

27  12.0  W. 

31    8.9  w. 

31   17.1  W. 

7  11.2  W. 

8  12.0  W. 

3  "3  E. 

28  10.6  W. 

Sept.     I    7.5  W. 

Apr.    I  15.8  W. 

12  15.5  E. 

9  10.6  W. 

4    9.9  E. 

29    9.2  W. 

7  10.5  E. 

2  14.4  w. 

13  14.2  E. 

10    9.3  w. 

5    8.5  E. 

30    7.8  w. 

8    9.1  E. 

8  17.4  E. 

14  12.8  E. 

13  16.4  E. 

6    7.2  E. 

Aug.   4  12.2  E. 

9    7.8  E. 

9  16.0  E. 

15  II  4  E. 

14  15.0  E. 

9  14.3  W. 

5  10.8  E. 

16    9.4  W. 

10  14.6  E. 

20  15.8  W. 

15  13.6  E. 

lo  12.9  W. 

6    9.5  E. 

17    8.0  W. 

II   13.2  E. 

21  14.4  w. 

16  12.2  E. 

II  11.5  W. 

7    8.1  E. 

18    6.7  W. 

17  16.2  W. 

22  13.0  W. 

17  10.8  E. 

12  10.1  W. 

12  12.5  W. 

24    9-7  E. 

18  14.9  W. 

23  11.6W. 

18    9.5  E. 

13    8.8  W. 

13  ii.i  w. 

25    8.4  E. 

19  135  w. 

24  10.2  w. 

19    8.1  E. 

14    7.4  w. 

14  9.7  w. 

26     7.0  E. 

20  12.1  w. 

28  16.0  E. 

22  15.2  W. 

17  14.5  E. 

15    8.3  w. 

Oct.      3    8.6  W. 

25  16.5  E. 

29  14.6  £. 

23  13.8  W. 

18  13.1  E. 

16    7.0  W. 

4    7.3  W. 

26  15.1  E. 

30  13.2  E. 

24  12.5  W. 

19  1 1.7  E. 

21  1 1.4  E. 

5     5.9  W. 

27  13.7  E. 

31   1 1.8  E. 

25  II. I  W. 

20  10.4  E. 

22  lo.o  E. 

zi    9.0  E. 

28  12.3  E. 

June   I  10.4  E. 

26    9.7  w. 

21     9.0  E. 

23    8.6  E. 

12    7.6  E. 

May    3  16  7  W. 

2     9.0  E. 

27    8.3  w. 

22     7.6  E. 

24    7.2  E. 

13    6.2  E. 

ENCELADUS. 

d     h 

d      h 

d    h 

d      h 

d      h 

d     h 

Mar.  18    6.0  E. 

Mar.  31  22.9  E. 

Apr.  14  15.8  E. 

Apr.  28    8.6  E. 

May  12     1.4  E. 

May  25  18. 1  E. 

19  14  9  E. 

Apr.    2    7.8  E. 

16    0.6  E. 

29  17.4  E. 

13  10.2  E. 

27     3.0  E. 

20  23.8  E. 

3  16.7  E. 

17    9.5  E. 

May    I     2.3  E. 

14  19. 1  E. 

28  11.9  E. 

22     8.7  E. 

5     1.6  E. 

18  18.4  £. 

2  11.2  E. 

16    4.0  E. 

29  20.8  E. 

23  17.6  E. 

6  10.5  E. 

20    3.3  E. 

3  20.1  E. 

17  12.9  E. 

31     5.6  E. 

25     2.5  E. 

7  19.4  E. 

21  12.2  E. 

5     5.0  E. 

18  21-7  E. 

June     I  14.5  E. 

26  1 1.4  E. 

9    4.2  E. 

22  21.0  E. 

6  13.8  E. 

20    6.6  E. 

2  23.4  E. 

27  20.3  E, 

10  13.1  E. 

24    59E. 

7  22.7  E. 

21  15-5  E. 

4    8.2  E. 

29     5.1  E. 

II  22.0  E. 

25  14.8  E. 

9    7-6  E. 

23    0.4  E. 

5  17.1  E. 

30  14.0  E. 

13    6.9  E. 

26  23.7  E. 

10  16.5  E. 

24    9.2  E. 

7     2.0  E. 
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WASHINGTON 

MEAN  TIME  OF  GREATEST  ELONGATION. 

ENCELADUS— (Ci^#fr/«^^.) 

d     h 

d     h 

d      h 

d      h 

d      h 

. .   i 

June    8  10.9  £. 

June  29    0.0  E. 

July  19  13. 1  E. 

Aug.   9    2.4  E. 

Aug.  29  15.6  E. 

Sept.  19    5.0  E. 

9  19.8  E. 

30    8.9  E. 

20  22.0  E. 

10  1 1.2  E. 

31     0.5  E. 

20  13.9  E- 

zi     4.6  E. 

July    I  17.8  E. 

22     6.9  E. 

XI  20.1  E. 

Sept.  I    9.4  E. 

21  22.8  E. 

12  13.5  E. 

3    2.6  E. 

23  15.8  E. 

13    5.0  E. 

2  18.3  E. 

23    77E. 

13  22.4  E. 

4  "5  E. 

25    0.7  E. 

14  13.9  E. 

4     3.2  E. 

24  16.6  E. 

15    7-2  E. 

5  20.4  E. 

26    9.6  E. 

15  22.8  E. 

5  12. 1  E. 

26     1.5  E. 

i6  16. 1  E. 

7    53E. 

27  18.4  E. 

17     7.7  E. 

6  21.0  E. 

27  10.4  E. 

18     i.o  E. 

8  14. 1  E. 

29     3.3  E. 

18  16.6  E. 

8    5.9  £. 

28  19.3  E. 

19    9.9  E. 

9  23.0  E. 

30  12.2  E. 

20     1.4  E. 

9  14.8  E. 

30    4.2  E. 

20  18.8  E. 

II     7.9  E. 

31  21.1  E. 

21  10.3  E. 

10  23.6  E. 

Oct.      I  T3.0E. 

22     3.6  E. 

12  16.8  E. 

Aug.    2    6.0  E. 

22  19.2  E. 

12     8.5  E. 

2  21.9  E. 

23  12.5  E. 

14     1.6  E. 

3  14  8  E. 

24    41E. 

13  17  4  E. 

4    6.8  E. 

24  21.4  E. 

15  10.5  E. 

4  23.7  E. 

25  13.0  E. 

15     2.3  E. 

5  157  E. 

26    6.2  E. 

16  19.4  E. 

6    8.6  E. 

26  21.9  E. 

16  1 1.2  E. 

7    0.6  E. 

27  15.1  E. 

18    4.3  E. 

7  17.5  E. 

28    6.8  E. 

17  20.1  E. 

8    9.5  E. 

1 

TETHYS. 

d      h 

d      h 

d      h 

d      b 

d      h 

d     h 

Mar.    5    Z.2  E. 

Apr.    9  22.1  E. 

May  15  18.8  E. 

June  20  15.3  E. 

July  26  1 1.8  E. 

Aug.    31     8.6  E. 

6  22.5  £. 

II  19.4  £. 

17  16.1  E, 

22  12.6  E. 

28    9.1  E. 

Sept.     2     5.9  E. 

8  19.8  E. 

13  16.8  E. 

19  13.4  E. 

24    99E. 

30    6.4  E. 

4     3.2  E. 

10  17.2  E. 

15  14.1  E. 

21  10.7  E. 

26    7.2  E. 

Aug.    I     3.7  E. 

6    0.5  E. 

12  14.5  E. 

17  1 1.4  E. 

23    8.0  E. 

28    4.5  E. 

3     1.0  E. 

7  21.8  E. 

14  1X.8  E. 

19    8.7  E. 

25    53E. 

30     1.8  E. 

4  22.3  E. 

9  19.2  E. 

16    9.1  £. 

21     6.0  E. 

27    2.6  E. 

July    I  23.0  £. 

6  19.6  E. 

II  16.5  E. 

18    6.4  E. 

23     33E. 

28  23.8  E. 

3  20.3  E. 

8  16.9  £. 

13  13.8  E. 

20    3.7  E. 

25    0.6  E. 

30  21. 1  E. 

5  17.6  E. 

10  14.2  £. 

15  ii.i  E. 

22     1.0  E. 

26  21.9  £. 

June  I  18.4  E. 

7  14  9  E. 

12  1 1.5  E. 

17     8.4  E. 

23  22.4  E. 

28  19.2  E. 

3  157  E. 

9  12.2  E. 

14    8.8  E. 

19     5.8  E. 

B5  19.7  E. 

30  16.4  £. 

5  13  oE. 

II    9.5  £. 

x6    6.1  E. 

2Z     3.1  E. 

27  17.0  E. 

May  2  13.8  E. 

7  10.3  E. 

13    6.8  E. 

18     34E. 

23     0.4  E. 

29  14.3  E. 

4  1 1.0  E. 

9    7.6  E. 

15    4.1  E. 

20    0.8  E. 

24  21.7  E. 

31  11.6E. 

6    8.3  E. 

IX    4.9  E. 

17     1.4  £. 

21  22.1  E. 

26  19.0  E. 

Apr.     2    8.9  E. 

8    5.6  E. 

13     2.2  E. 

18  22.6  £. 

23  19  4  E. 

28  Z6.4  E. 

4    6.2  E. 

10    2.9  E. 

14  23.4  E. 

20  20.0  £. 

25  16.7  E. 

30  13.7  E. 

6    3.5  E. 

12    0.2  E. 

16  20.7  E. 

22  17.2  E. 

27  14.0  E. 

Oct      2  ii.o  E. 

8    0.8  E. 

13  21.5  E. 

18  18.0  E. 

24  14.5  E. 

29  II. 3  E. 

4    8.3  E. 

DIONE. 

d      h 

d      h 

d      h 

d      h 

d      h 

d     h 

Mar.  24    6.6  E. 

Apr.  26    2.8  E. 

May  28  22.7  E. 

June  30  18.4  E. 
July    3  12. 1  E. 

Aug.    2  14.3  E. 

Sept.     4  X0.5  E. 

27    0.3  E. 

28  20.4  E. 

31  16.3  E. 

5    8.0  E. 

7    4.2  E. 

29  18.0  E. 

May    I  14. 1  E. 

June   3  lo.o  E. 

6    5.8  £. 

8     1.7  E. 

9  21.9  E. 

Apr.     I  11.6  E. 

4    7.8  E. 

6    3.6  E. 

8  23.4  E. 

10  19.3  E. 

12  15.6  E. 

4    53E. 

7     mE. 

8  21.3  E. 

II  17.0  E. 

13  13.0  E. 

15    9.3  E. 

6  23.0  E. 

9  19. 1  E. 

II  14.9  £. 

14  10.7  E. 

16    6.7  E. 

18     3.0  E. 

9  16.7  E. 

12  12.7  E. 

14    8.6  E. 

17    4.4  E. 

19    0.3  E. 

20  20.7  E. 

12  Z0.4  E. 

15    6.4  E. 

17    2.2  E. 

19  22.0  E. 

21  18.0  E. 

23  14.4  E. 

15    41  E. 

18    0.1  E. 

19  19.8  E. 

22  15.7  E. 

24  1 1.7  E. 

26    8.1  E. 

17  21.7  E. 

20  17.7  E. 

22  13.5  E. 

25    9.3  E. 

27     54E. 

29    1.9  E. 

20  15.4  E. 

23  "4  E. 

25    7.2  E. 

28    3.0  £. 

29  23.1  E. 

Oct      I  19.6  E. 

23    9.1  E. 

26    5.0  E. 

28    0.8  E. 

30  20.6  £. 

Sept.  z  x6.8  E. 

4  133  E. 
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RHEA. 

TITAN. 

HYPERION. 

d      h 

d     h 

d      h 

d      h 

d 

d 

Apr.     3  12 

3E. 

July 

II  20.0  E. 

Apr.     9  15-7  E. 

July 

6    7.1  W. 

Mar. 

15.8  E. 

July    10.6  W. 

8    o 

7  E. 

16    8.3  £. 

13  16.4  I. 

10    5.1  S. 

20.6  I. 

16.5  s. 

12    13 

2  E. 

20  20.7  E. 

17  18.4  W. 

14     23  E. 

26.0  W. 

21.7  E. 

17      I 

6  E. 

25    9.0  E. 

21  16.9  S. 

18     3.1  I. 

31/9  s. 

26.5  I. 

21    14 

0  E. 

29  21.4  £. 

25  14.2  E. 

22     4.6  W. 

Apr. 

6.2  E. 

31.9  w. 

26      2 

4  E. 

Aug.     3    97  E. 

29  15.0  I. 

26    2.6  S. 

II.O  I. 

Aug.     6.8  S. 

30    14 

8  E. 

7  22.1  E. 

May     3  16.8  W 

29  23.9  E. 

16.4  W. 

12.0  E. 

May     5     3 

I  E. 

12  10.5  E. 

7  15.1  S. 

Aug. 

3     0.8  I. 

22.3  S. 

16.8  I. 

9  15  5  E. 

16  22.9  E. 

II  12.3  E. 

7     2.4  W. 

27.5  E. 

22.2  W. 

14     3 

8  E. 

21  11.3  E. 

15  13  0  I. 

II     0.5  S. 

May 

2.3  I. 

28.2  S. 

18  16 

2  E. 

25  23.7  E. 

19  14.7  w. 

14  22.0  E. 

7.7  w. 

Sept.    2.4  E. 

23     4  5  E. 

30  12. 1  E. 

23  12.8  s. 

18  22.9  I. 

13.6  S. 

7.1  I. 

27  16.8  E. 

Sept.    4    0.5  E. 

27  10.2  E. 

23     0.6  W. 

18.9  E. 

12.6  W. 

June    I    5 

2  E. 

8  13.0  E. 

31  10.8  I. 

26  22.6  S. 

23.6  I. 

18.5  s. 

5  17  5  E. 

13     1.4  E. 

June    4  12.3  W. 

30  20.5  E. 

29.0  W. 

23.7  E. 

10    5 

8  E. 

17  13.9  E. 

8  10.4  S. 

Sept. 

3  21.7  I. 

June 

3.9  s. 

28.5  I. 

14  18 

I  E. 

22     2.4  E. 

12    7.7  E. 

7  23-5  W. 

9.2  E. 

Oct.      4-0  W. 

19    6 

4  E. 

26  14.9  E. 

16    8.2  I. 

II  21.6  S. 

139  I. 

9  9  S. 

23  18 

7E. 

Oct. 

I     3.4  E. 

20    9.8  W. 

15  19.5  E. 

19.4  w. 

15.1  E. 

28     7 

I  E. 

5  159  E. 

24    7.8  s. 

19  20.8  I. 

25.2  s. 

19.9  I. 

July     2  19.4  E. 

10    4.4  E. 

28     4.S  E. 

23  22.6  W. 

30.4  E. 

25.4  w. 

7     7.7  E. 

14  16.9  E. 

July      2     5.5  I. 

27  20.9  S. 

July 

5.2  I. 

31.3  s. 

lAPETUS. 

d 

1 

d 

d 

d 

d 

d 

Mar.      25.9  I. 

May   .    6.0  S. 

June       12.7  I.         July 
July         2.9  W.      Aug. 

23.0  S. 

Aug. 

30.0  I. 

Oct.  10.4  S. 

Apr.       15.6  W. 

24.8  E. 

10.9  E. 

Sept 

19.7  w.- 

29.8  E. 

THE  APPARENT  ELEMENTS  OF  SATURN»S  RINGS. 

a 

i 

P 

/ 

/' 

u 

«• 

Inclination  of 

The  Elevation 

The  Elevation 

Earth's  Longitude  from  Saturn     1 1 

Northern 

of  the  Earth 

of  the  Son 

counted  on 

Plane  of  Ring 

Greenwich 

Onter 

Onter 

Semi-Axis 

above  the 

above  the 

from  the  Ring's  Ascend- 

Mean 

Major 

Minor 

Minor  to  Circle 

Plane  of  the 

Plane  of  the 

ing  Node  on  the— 

Noon. 

Axis. 

Axis. 

of  Declination 

Ring. 

Ring. 

from  North 
to  East 

Equator. 

Ecliptic. 

1* 

m 

e        t 

e        » 

0 

0      • 

e         ' 

Jan.         0 

34.02 

1531 

+  6      O.I 

+  26   44.9 

+  26  44  9 

322  53.2 

280    37.4 

20 

34-39 

1537 

+  6  11.8 

+  26    32.4 

+  26  43.2 

325  23.5 

283      7.9 

Feb.        9 

3507 

15.55 

+  6  21.6 

+  26    18.7 

+  26  41.8 

327  36.3 

285    20.8 

Mar.        I 

36.02 

15.84 

+  6  28.5 

+  26      5.7 

+  26  39.7 

329  22.0 

287      6.5 

21 

37.17 

16.26 

+  6  33.1 

+  25    56.1 

+  26  37.6 

330  32.4 

288    17.0 

Apr.      10 

38.43 

16.76 

+  6  34  9 

+  25    51.4 

+  26  35.9 

331      2.0 

288   46.7 

30 

39.66 

17.31 

+  6  34.0 

+  25    52.9 

+  26  33.4 

330  48.6 

288    33.4 

May      20 

40.67 

1783 

+  6  30.6 

+  25    59.9 

+  26  30.8 

329  55  6 

287    40.6 

June       9 

41.29 

18.22 

+  6  25.2 

+  26   II.O 

+  26  28.0 

328  32.8 

286    17.9 

29 

41.41 

18.41 

+  6  18.6 

+  26   23.4 

+  26  24.9 

326  56.4 

284    41.6 

July       19 

41.00 

18.38 

•f6  11.9 

+  26    34.9 

+  26  21.7 

325  25.3 

283    10.6 

Aug.        8 

40.14 

18.06 

+  6    6.9 

+  26   44.0 

+  26  18.2 

324  17.4 

282       2.7 

28 

38.99 

17.60 

+  6    4-5 

+  26   49.8 

+  26  15.0 

323  45  6 

281    31. 1 

Sept.      17 

37.74 

17.05 

+  6    5.6 

+  26   52.1 

+  26  10.9 

323  56.4 

281    41.9 

Oct.        7 

36.5a 

16.49 

+  6    9.8 

+  26   50.4 

+  26    7.2 

324  49.7 

282    35.2 

*7 

35.48 

15.96 

+  6  16.7 

+  26   44.2 

+  26     3.1 

326  20.6 

284     6.2 

Nov.      16 

34.67 

15.50 

+  6  25.4 

+  26    33.1 

+  25  59.0 

328  22.2 

286      8.0 

Dec.        6 

34-16 

15.12 

+  6  34.8 

+  26    16.9 

+  25  54.5 

330  44.6 

288    30.5 

26 

3395 

14.85 

+  6  44.1 

+  25    56.3 

+  25  50.0 

333  178 

291     39 

31 

3395 

14.80 

+  6  46.3 

+  25    50.5 

+  25  48.7 

333  56.6 

291  42.8 

The  £act( 

jr  to  be  mu 

Itiplied  by  a  and  d  to  obtain  tbe  axes  of- 

— 

Tbei 

nner  ellipse  of  the  outer  ring  =  0.8801, 

log  factor  = 

99445 

Thee 

>uter  ellipse  of  the  inner  ring  =  0.8599. 

log  factor  = 

99344 

Thei 

nner  ellipse  of  tbe  inner  ring  =  0.6650. 

log  factor  = 

9.8228 

Tbei 

nner  ellipse  of  tbe  dusky  ring  =  0.5486. 

log  factor  = 

9.7392 

Non.— Th 

9  positive  sign  of  /  indicates  that  the  visible  sn 

rfaoaoftheringisthe 

northern  oiu 

I. 
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SATELLITES  OF  URANUS,  1900. 


S- 

^^s^ 

Apparent  Apsides,                    1          /       Ny/""" 

--- 

^X 

L                 Apparent  Apsides. 

Date.    Position  App. Distances.     ../        -/       fev   ./X      1      / 

\\              \ 

Date.    Position  App.  Distances. 

Angle. 

Ariel.  UmbrieL    5        ,8         'Vila      \  J  / 
Q           *r            ^   .^1             T*«' 

\      \                 \ 

Angle.  Titania.  Oberon. 

e 

Mar.  12,  302.7 

14.0    19.6    ^i    $\    aV*\x 

)    14.7      20.5       Q>\     'ifA          V/C 

^ 

/      /                 / 

e                w                 «« 

Mar.  12,  302.7     32.x     42.9 

May  31.  3i3.g 

J> 

/     /                / 

/     May  31,  313.9    33.5     44.9 

Aug.  19.  323.C 

14. 1          19.6                   \              \              y/\7^ 

s. 

h-^^ 

y 

/      Aug.  19.  323.6    32.2     43.0 

APPARENT  ORBITS  OF  THE  SATELLITES  OF  URANUS  IN  igoo,                               1 

AS  SEEN  IN  AN  INVERTING  TELESCOPE.                                                    \ 

WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION.                                      | 

ARIEL. 

UMBRIEL. 

TITANIA. 

OBERON. 

North. 

South. 

North. 

South. 

North. 

South. 

d      h 

d      h 

d      h 

d      h 

d     h 

d      h 

d      h 

Feb.  25     8.3 

Mar.    I     3.0 

Feb.  18  1 1.7 

Feb.  20  13.4 

Feb.  10    8.2 

Feb.  14  16.3 

Mar.    8  21.6  N. 

Mar.    4  21.6 

8  16.3 

26  18.4 

28  20.0 

19    0.4 

23     8.6 

15  15.0  S. 

12    II.O 

16    5.7 

Mar.    7     I.I 

Mar.    9    2.8 

27  16.8 

Mar.    4    I.I 

22    8.5  N. 

20    0.4 

23  19.2 

15     7-9 

17    9.7 

Mar.    8    9.4 

12  17.8 

29    23  s. 

27  13.9 

31     8.7 

23  14.8 

25  16.6 

17    2.2 

21  X0.6 

Apr.    4  20.3  N. 

Apr.     4     3.5 

Apr.     7  22.3 

31  21.9 

Apr.     2  23.6 

25  19.2 

30    38 

II  14.6  S. 

II  17.1 

15  11.9 

Apr.     9    5.0 

II    6.8 

Apr.    3  12.4 

Apr.    7  21.2 

18    9.0  N. 

19    6.7 

23     1.6 

17  12.2 

19  14.0 

12    5.9 

16  14.7 

25    35S. 

26  20.4 

30  15.2 

25  19.5 

27  21.3 

20  23.6 

25    8.5 

May     I  22.1  N. 

May    4  10. 1 

May    8    4.9 

May    4    2.8 

May    6    4.7 

29  17.4 

May    4    2.3 

8  16.8  S. 

II  23.8 

15  18.6 

12  10.2 

14  12.0 

May    8  11.2 

12  20.2 

15  11.6N. 

19  13.5 

23    8.4 

20  17.5 

22  19.4 

17    5.2 

21  14.1 

22    6.3  S. 

,        27     3.2 

30  22.1 

29    0.9 

31     2.8 

25  23.1 

30    8.1 

29     I.I  N. 

June    3  16.9 

June    7  1 1.8 

June    6    8.3 

June    8  1 0.1 

June    3  17.0 

June    8     2.0 

June    4  19.8  S. 

II     6.6 

15     1.5 

14  15.6 

16  17.4 

12  10.9 

16  19.8 

II  14.4  N. 

18  20.3 

22  15.2 

22  22.9 

25    0.7 

21     4.7 

25  13.6 

18    9.1  S. 

26   lO.O 

30    4.8 

July     I     6.2 

July     3    8.0 

29  22.5 

July     4    7.3 

25     3.6  N. 

July     3  23.7 

July     7  18.5 

9  13.4 

II  15.2 

July     8  16.1 

13    0.8 

July     I  22.1  S. 

II  133 

15    8.1 

17  20.7 

19  22.4 

17    96 

21  18.3 

8  16.5  N. 

19    2.9 

22  21.7 

26     3.7 

28    5.5 

26    3.0 

30  1 1.6 

15  10.7  S. 

26  16.5 

30  11.3 

Aug.    3  10.8 

Aug.     5  12.5 

Aug.     3  20.2 

Aug.    8    4.8 

22    4.9  N. 

Aug.    3    6.0 

Aug.    7    0.8 

II  17.8 

13  195 

12  13.3 

16  21.8 

28  22.9  S. 

10  19.6 

14  143 

20    0.7 

22     2.4 

21     6.2 

25  14  6 

Aug.    4  16.8  N. 

18    9.0 

22     3.8 

28     7.6 

30    9.3 

29  23.1 

Sept.    3    7.4 

II  10.4  S. 

25  22.5 

29  17.2 

Sept.   5  14.5 

Sept.    7  16. 1 

Sept.   7  15.8 

12    0.0 

18    4.0  N. 

Sept.    2  12.0 

13  21.2 

16    8.3 

24  21.5  S. 
31  14.9  N. 

d      h 

d      h 

Period  of  Ariel,           2  12.489 

Period  of  Titai 

lia.          8  16.942 

Period  of  Umbriel,     4     3.460 

Period  of  Ober 

on,        13  II. 119 

Note.— For  A 

riel  only  every  third  elongation  is  given,  and  for  1 

temate  one.    The  intermediate  ones 

may  be  found  1 

by  adding  multiples  of  the  period  of  the  satellite. 
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SATELLITE  OF  NEPTUNE,  1900. 
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Feb.  3. 
Sept.  27, 
Dec.  i6, 


260.3 
265.7 
2742 


Apptrent 
Distance 
at  Apus. 

+  16.7 
+  16.4 
+  16.9 


APPARENT  ORBIT  OF  THE  SATELLITE  OF  NEPTUNE  TN  igoo, 
AS  SEEN  IN  AN  INVERTING  TELESCOPE. 


WASHINGTON  MEAN  TIME  OF  GREATEST  ELONGATION. 

East 

West 

East 

West. 

East 

West 

d      h 
Dec.      30  18.8 

d      h 
Jan.          2  17.3 

Mar. 

d      h 
5  10.8 

d      h 
Mar.         8    9.4 

d      b 
Nov.        I     7.3 

d      h 
Nov.       4     5.8 

Jan.         5  15.9 
II  13.0 
17  10. 1 

8  14.4 
14  11.5 
20    8.6 

Sept. 

II     7.9 
9    lO.O 

15     70 

Sept.       12     8.6 
18     5.5 

7     4-3 
13     1.4 
18  22.6 

10     2.9 
16     0.0 
21  21. X 

23    7.2 

26    5.7 

21     4.0 

24     2.5 

24  19.7 

27  18.3 

29    43 
Feb.        4     1.4 

Feb.         I    2.8 
6  24.0 

Oct. 

27     I.O 
2   22.1 

29  23.6 
Oct.          5  20.6 

30  16.9 
Dec.       6  14.0 

Dec.       3 .15.4 
9  12.5 

9  22.5 
15  19.6 

12  21.Z 
18  18.2 

8  19. 1 
14  16. 1 

II  17.6 
17  14-7 

12   II.O 

18    8.2 

15    96 
21     6.7 

21  16.7 

24  15.2 

20  13.2 

23  11.7 

24    5.3 

27     3.9 

27  13-8 

Mar.         2  12.3 

26  10.2 

29    8.7 

30    2.4 

33     10 

The  above  times  are  those  of  each  passage  of  the  satellite  through  the  apsis  of  its  apparent 
orbit.     The  position  of  the  satellite  at  any  time  may  be  found  by  measuring  around  the  orbit 
from  the  apsis  last  passed  through,  remembering  that  the  radius  vector  of   the  satellite 
describes  equal  areas  in  equal  times. 
Period  of  the  satellite  of  Neptune,  5<i  21  (1.045. 


NoTB.— In  the  preceding  diagrams  the  central  circle  represents  the  planet  and  is  on  the  same  scale  as  the  orbits. 
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PHENOMENA,  1900. 


WASHINGTON  MEAN  TIME. 


PLANETARY  CONSTELLATIONS. 


Jan. 


3  33 

14  - 
23  - 

22  38 
22   - 

8  - 


8  13     - 
12  15  17 
12     - 
19     - 
25  19  42 
5  30 


15 
x8 


26 


30 
Feb.  I 


27  14  54 
29  22  18 

4  34 

2  - 
21  17 
21     - 


84- 

8  19  55 

9  3- 

31  16  - 
22  10  27 
22    15   41 

24  4  59 

27  4     - 

27  6     - 

28  I  - 
28  5  29 

Mar.  219 


17     - 
15  18 


38 


14     I  - 

14  10  - 

14  13  - 

17  3  - 

18  2  - 

20  8  - 

21  19  45 
21  22  34 

23  15  17 

24  10    - 


25 
27 


3     - 
7     - 


29     4  45 

29  13  36 

Apr.   I   15     - 

2     7  50 


6  sa 

©      in  Perihelion. 

9      Greatest  Hel. 

69(L 

6  V  P^  Scorpii  .  .  . 
69h 


^  -  3     8 

Lat.  S. 
9  —  60 
♦  +  o  13 
5  -  o  51 


5      intJ 

dVC V  —  051 

6  SO 

$      in  Aphelion. 

6:U(L V  + 

d  SC S  + 


hc 

5C    .... 

^c  .... 

9  <P  Aquarii 
9C  .... 
5^    .... 


k 


2    3 
o  46 

O      2 

5  44 

5  6 

0  13 

6  52 

1  2 


Greatest  Hel.  Lat  S. 


IdVC 

I  d  8  O  Superior. 
'      $      Greatest  Hel. 
6%(L 

d  SC 


V  —  o  45 

Lat  S. 

J^  +  I  31 
S  +  o  27 


6h<i  .  •  . 
t^  in  a 
9      in  ft 

6iiL    .  .  . 

6  ?  C   .  . . 


Ij  —  o  26 


8 


as© 
d  9C 

V 


6  21 
4  37 

3  58 


9  - 

in  Perihelion. 

Stationary. 

Greatest  elong.  E.   i8  i6 

V  —  o  29 


8  Greatest  Hel.  Lat  N. 

\i  Stationary. 

$  Stationary. 

^  in  Perihelion. 

O  enters  <V»t  Spring  com. 


I 


6X<L 

d  SC 

6h(i 

d  S  O  Inferior. 

%      Stationary. 

6  $(L 

d  »C 

9      in  Perihelion. 

69<L 


a+  I  8 
S  +  o  10 
I2  —  o  49 


*  -  6 
5  -  2 


9  +  o  46 


Apr. 


53 


13  15     - 

16  17.   - 

17  23  57 

18  3  16 

19  21  39 
21  9  - 
23  18  - 
26  19  27 


27 
28 


I  45 
9     - 
29  20     - 
May  I  20  23 

206 
3  II     - 


3  - 
I  23 
7  46 
I  45 

25  20  44 

26  3     - 


7 
15 
15 
17 


27     2     - 

27  17  33 

28  -     - 

29  7  35 

29  14     - 

30  18    - 


31     4  31 

31   17  - 

31   18  - 

June  6  22  - 

10  I  • 

11  3  8 


11  13  31 

12  -      - 

13  2      - 

13     5  46 
15     9     - 

17  18     - 

18  19     - 
21     4     - 


17     - 
o    - 

23  14  29 
25  17  54 


21 
23 


27  15  26 

28  14  o 
July  I  21  - 

3  xa  - 


69  $ 5  +  27 

d  VC    .  .  _ V  —  o  II 

^       stationary. 

5      in?S 

l2       Stationary. 

8      in  Aphelion. 

6^^ a  +  I     3 

6  $C S  +  o     I 

\6h<L h  —  I     3 

i      5       Greatest  elong.  W.  27  19 
!      9       Greatest  Hel.  Lat  N. 
!  c5  S  C 5  —  7  53 

I^^C i  —  5  29 

I      9      Greatest  elong.  E.  45  35  1 

!^?5 9  +  439 

6V(L V  +  o    3 


6  9C 
69  $ 


9  +  4  55 
9  —  2  10 


i      9      Greatest  Hel.  Lat.  S. 
\6%(L a  +  I 


^    .        13 

6SC S  +  O    2 

6h(i i2  —  I    4 

6  i  (L i  —  341 

9      in  a 

6SC 9  —  020 

O      Total  eclip.  vis.  at  Wash. 

dVC V  +  oio 

6  9  0  Superior. 
9      in  Perihelion. 

c5  9C 9  +  6     5 

9      Greatest  brilliancy. 

69^ 5  +  254 

9      Greatest  Hel.  Lat  N. 
6%^ %+  1  zg 

dSC $+0    8 

(C       Partial  eclip.  vis.  at  Wash, 
d  J  t  Geminorum     *  +  o    3 

6h^ h—  056 

9      Stationary. 

9       intJ 

0      enters  23,  Summer  com. 
69  9 »+2i9 

6  $(L ^  —  131 

dVC V  +  016 


6  9C 

<5  sc 

0      in  Aphelion. 
9      inO 


9  + 
9  + 


I  28 
5    9 


PHENOMENA,  1900. 
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WASHINGTON  MEAN  TIME. 


PLANETARY    CONSTELLATIONS. 


July 


h  m 
19  - 
18      - 

8     7  35 

8  20  48 

9  II     - 
10  II   II 

13  17  - 
16  23  - 
19     2     - 

22  7  49 

23  2  27 
23     5     - 

23  20  50 
26  14  10 

28  15     - 

29  9     - 

31  15    - 


Aug. 


2  - 
15  30 

4  59 
18  19 

o     - 


10     9    - 

13  20    - 

14  16     - 

17  2     - 

18  22     - 

19  9  27 

20  I   14 

20  16  41 
22  3  - 
22  23  48 

25  4     - 

26  17  - 
31   18     - 

Sept.  I     2  27 
I  13  10 

20- 

3     2  26 

60- 

13     o    - 

15  16    o 

16  14    - 

17  18  38 
19    o    7 

21  12      - 

22  I      - 

22  19      - 

24  2    38 

28  15    41 

28  20    58 


\l       Greatest  elong.  E.    26     1 
<5  9  O  Inferior. 

6V(L ^  +  I  35 

dSC S  +  oii 

)2      in  Aphelion. 
6h(L h— 054 

\}      in  Aphelion. 

\f       Stationary. 

^      m?S 

6  ^(L ^  +  045 

6WC V  +  023 

9      in  Aphelion. 

6  9€ 9  —  3  50 

6  9  a S-016 

y,      Stationary. 

9      Stationary. 
6  i  Q  Inferior. 

i      Greatest  Hel.  Lat.  S. 

63^C ^+123 

dSC S+o    4 

6  h€ iz  —  050 

6  ^V ^+127 

g  Stationary. 

9  Greatest  brilliancy. 

9  Greatest  Hel.  Lat.  S. 

S  Stationary. 

^  Greatest  elong.  W.  18  32 

dVC V+  o  36 

d^C ^  +  2  55 

c59C 9  —  I  49 

»      in  a 

ciSC 5  +  4  59 

{f      in  Perihelion. 

6V(L 3^  +  0  51 

<5SC S  —  012 

){      stationary. 

6h^ b  —  I     5 

g       Greatest  Hel.  Lat.  N. 
d  5  O  Superior. 
6V(L V  +  052 

9       Greatest  elong.  W.  46    3 

6  ^a ^  +  4  53 

6  i  € 9  +  2  50 

O     enters  ^,  Autumn  com. 

69  C S  +  4  59 

6V(L 3^+0  13 

dSC S  —  030 


d 

h 

m 

Sept.  29 

II 

- 

30 

II 

5 

Oct  2 

0 

9 

16 

- 

9 

22 

- 

12 

23 

30 

16 

10 

56 

19 

I 

41 

19 

5 

- 

24 

21 

41 

26 

4 

53 

26 

6 

52 

27 

20 

17 

29 

II 

- 

30 

2 

- 

Nov.  6 

0 

- 

9 

8 

25 

9 

II 

- 

12 

13 

-. 

14 

0 

16 

18 

2 

- 

18 

8 

5 

19 

19 

- 

21 

7 

29 

21 

14 

- 

21 

- 

- 

22 

13 

55 

22 

16 

- 

23 

0 

7 

24 

6 

53 

29 

2 

- 

Dec.  2 

23 

- 

4 

II 

- 

4 

14 

- 

6 

17  49 

7 

10 

- 

12 

7 

26 

13 

16 

- 

15 

21 

- 

18 

14 

II 

19 

II 

- 

19 

19 

14 

20 

0 

39 

20 

19 

23 

21 

13 

~ 

21 

19 

41 

21 

22 

- 

26 

10 

« 

28 

20 

- 

29 

23 

- 

9  in?S 

6h(L h  —  128 

tp  Stationary, 

g  in  Aphelion. 

9  in  Ji 

6^(L V+  I     5 

6  i^ ^^  +  629 

6  9  a 9  +  6  II 

6  1t& 3^+0  25 

69  a g—  21 

dSC S  —  045 

6V^ 3^—  027 

6  h  €, i2  —  150 

9       Greatest  elong.  E.   23  44 
9      Greatest  Hel.  Lat.  S. 
6  9  V  Virginis  ...  *  —  o  13 
6VC V  +  I     9 

9      Stationary. 

9      in  Perihelion. 
6  S^ ^  +  7  39 

9       in  ft 
6  9  a 9  +  5  52 

6  9  0  Inferior. 

6  9  a S  +  139 

O      Ann.  eclip.  invis.  at  Wash. 
dSC S  —  055 

9      in  Perihelion. 

6V^ 3^-1     3 

6h^ h-2     8 

g       Stationary. 

9      Greatest  Hel.  Lat.  N. 

9      Greatest  Hel.  Lat.  N. 
6  S0 
d  VC V  +  I     6 

9      Greatest  elong.  W.  20  50 
6  Sa ^  +  8  26 

6V0 

6  $  I  Leonis    ,  .  .    *  +  o    6 

d9C 9  +  2  19 

<PV0 

d»C 5+0    2 

d  sc S  —  I   4 

6%^ 3^—  I  38 

0      enters  y,  Winter  com. 

dbC I?  —  224 

69  ^ S  +  o  34 

9       in  O 
6  kQ 
69% »-0  44 
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OBSERVATORIES. 


POSITIONS  OF  OBSERVATORIES. 

{North  Latitudes  and  West 

Longitudes  are  Considered  PosHivi 

••) 

Place. 

Latitude. 

Reduction 
to 

Log  p. 

Longitude. 

Geocentric 

Latitude. 

From  Washington. 

From  Greenwich. 

e        »           tf 

1          m 

h    m       8 

h    m       8 

Abastuman  . 

+  414224 

-       II       35.5 

9.999351 

-  7  59  41 

-    2  51  25 

Abo      ...         . 

+  602656.8 

-   10     2.1 

9.998887 

-  637  22.12 

-    I  29     6.41 

Adelaide 

-345538.5 

+  10  56.8 

9.999520 

-14  22  36.01 

-  9  14  20.30 

Albany  {New  Obs.)      . 

+  423912.7 

-   II   38.0 

9.999326 

-  0  13    8.9 

+  4  55    6.8 

Albany  {Old  Ods.) 

+  423949.5 

-  II   38.0 

9.999326 

-  0  13  16.49 

+  4  54  59-22 

Alfred  {N.  V.) 

+  42  15  19.8 

-   II   370 

9999337 

+  0    251.33 

+  5  II    704 

Algiers  {Old  Obs) 
Algiers  {New  Obs,) 

+  3644  0 

-  II    10.8 

9.999476 

-  5  20  32.5 

-  0  12  16.8 

+  364750 

-  II    II. 3 

9.999474 

-  5  2024.26 

-  0  12    8.55 

Allegheny    . 

+  402741.6 

-   II   31.3 

9.999383 

+  011  47.22 

+  5  20    2.93 

Altona 

+  5332453 

-  II    10.2 

9.999049 

-  5  48    2.06 

-  0  39  4^-35 

Amherst 

+  42  22  17. 1 

-  II   37.3 

9.999334 

-  0  18  11.04 

+  4  50    4.67 

Annapolis    . 

+  3858535 

-   II   245 

9.999420 

-  0    2  19.22 

-^  S    5  56.49 

Ann  Arbor  . 

+  42  16  48.0 

-  II   370 

9.999336 

+  0  26  39.48 

+  53455.19 

Arequipa  {Harvard)    . 

-1624 

+    6  18.4 

9.999884 

-  0  22  46 

+  4  45  30 

Armagh 

+  5421  12.7 

-  II    4.2 

9.999029 

~  44140.3 

+  0  26  35.4 

Athens 

+  375820.7 

-  II  18.9 

9.999445 

-  6  43    8.6 

-  13452.9 

Bamberg 

+  49  53   60 

-  II  30.7 

9.999141 

-  5  51  49.36 

-  04333.65 

Beloit  .... 

+  4230   8.4 

-  II  37.6 

9.999331 

+  04751.7 

+  5  56   7-4 

Bergen 

+602354 

—  10    2.7 

9.998888 

-  5  29  28.8 

-  021  13. 1 

Berkeley      . 

+  375223.6 

-  II  18.3 

9.999448 

+  30  47.01 

+  89    2.72 

Berlin. 

+  5230  16.7 

-  II  17.1 

9.999075 

-  6    I  50.62 

-  0  53  34.91 

Berlin  {Urania)   , 

+  523130.7 

-  II  17.0 

9.999075 

-  6    I  43.22 

-  05327.51 

Berne  .... 

+  4657   8.7 

-  II  39.0 

9.999216 

-  538    1.4 

-  0  29  45.7 

Besangon 

+  471459.0 

-  II  38.5 

9.999208 

-  5  32  12.8 

-  02357.1 

Bethlehem  . 

+  403623.4 

-  II  31.9 

9.999379 

-  0   643.86 

+  5    131.85 

Birr  Castle  . 

+  53   5470 

-  II  133 

9.999060 

-  4  36  34.8 

+  031  40.9 

Bogota 

+  43548 

-    I  51.5 

9.999991 

-  0  II  17 

+  4  56  59 

Bologna 

+  442947.0 

-  II  40.3 

9.999279 

-  5  53  40.6 

-  0  45  24.9 

Bombay 

+ 18  53  45 

-    7    8.1 

9.999847 

-  95931.45 

-  451  15.74 

Bonn   .... 

+  504345.0 

—  II  26.9 

9.999120 

-  5  36  39.00 

-  0  28  23.29 

Bordeaux 

+4450   7.2 

-  II  40.4 

9.999271 

-  5    6  10.17 

+  02    5.54 

Boston  {University) 

+  422132.5 

-  II  ^7'^ 

9.999334 

-  0  24   0.7 

+  444150 

Bothkamp  . 

+  5412    9.6 

-  II    5.3 

9.999033 

-  5  48  46.9 

-  04031.2 

Breslau 

+  51    6558 

-  II  25.0 

9.9991 10 

-  6  16  24.55 

-  I    8    8.84 

Brisbane 

-  27  28   0.0 

+    9  32.2 

9.999689 

-15  2022.11 

-10  12    6.40 

Brussels  {Uccle)  . 

+  504753 

-  II  26.6 

9.9991 18 

-  5  25  42.6 

-  0  17  26.9 

Btus^Is  {Old  Obs.)      . 

+  5051  10.7 

-  II  26.3 

9.9991 17 

-  5  25  44.6 

-  0  17  28.9 

Budapest 

+  4729347 

-  II  38.0 

9.999202 

-  62431.1 

-  1 16  15.4 

Cairo   .... 

+  30   438.2 

—  10    6.5 

9.999632 

-  7  13  24.62 

-  2    5    8.91 

Cambridge  {England) . 

+  52  12  51.6 

-  II  18.9 

9.999082 

-  5    8  38.46 

-  0   022.75 

Cambridge  {Mass.) 

+  422247.6 

-  "  37.3 

9.999334 

-  0  23  44.72 

+  44430.99 

Cape  of  Good  Hope    . 

-3356   36 

+  10  48.0 

9.999543 

-  6  22  10.47 

-  I  13  54.76 

Catania 

+  3730133 

—  II  16.0 

9.999457 

-6   835 

-  I    0  19 

Chapultepec 

+  19  25  17.5 

-    7  18.2 

9.999838 

+  I  28  22.53 

+  6  36  38.24 

Charkow 

+  50   0   9.6 

-  II  30.2 

9.999138 

-  7  33  ".48 

-  2  24  55.77 

OBSERVATORIES. 
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POSITIONS  OF  OBSERVATORIES. 

{North  Latitudes  and  West  Longitudes  are  Considered  Positive 

•) 

RaducUoo 

Longitude.                             1 1 

Place. 

Latitude. 

to 
Geocentric 

Log  p. 

1 

Latitude. 

From  Washington. 

From  Greenwich.     | 

o        »          w 

»                 H 

h     m       8 

j 
h     m       8         j 

Charlottesville 

+  38     2      1.2 

-           II            19.3 

9.999444 

+   0     549-51 

+   5  14     5-22 

Chicago  [Old  Obs.)      . 

+  4150    I.O 

-  II  315-9 

9.999348 

+   042  11.02 

+  5  50  26.73  , 

Christiania  . 

+  5954440 

-  10    8.7 

9.998899 

-  5  51    9-29 

-  04253.58 1 

Cincinnati  (New  Obs.) . 

+  39   819.5 

-  11  25.4 

9.999416 

+  0  29  25.58 

+  5374129  1 

Cincinnati  (Old  Obs,)  . 

+  39   626.5 

-  II  25.2 

9.999417 

+  0  29  43.34 

+  5  37  5905  j 

Clinton 

+  43    3170 

-  11  38.7 

9.999316 

-  0    638.26 

+  5    I  37-45 

Coimbra 

+  40  1224.5 

-  II  30.3 

9.999389 

-  4  34  32.6 

+  033431 

Columbia  (Missouri)   . 

+  3856517 

-  II  24.4 

9.999421 

+  11    2.62 

+  69  18.33 

Copenhagen 

+  5541  12.9 

-  10  53.1 

9.998997 

-  SS^  34-47 

-  0  50  18.76 

Cordoba 

-31  25  15.2 

+  10  22.2 

9.999602 

-  05127.5 

+  4  16  48.2 

Cracow 

+  50    352.0 

-  II  29.9 

9.999137 

-  6  28    6.08 

-  I  1950.37 

Crowborough 

+  51    3   6.5 

-  II  25.4 

9.9991 12 

-  5    8  53.0 

-  0   0  37.3 

Dantzig 

+  5421  18.0 

-  II    4.1 

9.999029 

-  6  22  55.3 

-  I  14  39.6 

Denver 

+  394036.4 

-  II  27.9 

9.999402 

+  I  51  31.92 

+  65947.63  ; 

Dorpat 

+  582247.1 

-  10  26.4 

9.998934 

-  6  55    9.06 

-  I  46  53-35 

t 

Dresden 

+  51    216.8 

-  II  25.4 

9.9991 12 

-63  10.55 

-  0545484 

Dublin 

+  532313.1 

-  II  11.3 

9.999053 

-  44254-6 

+  025  21. 1 

Dun  Echt    . 

+  57   936 

-  10  39.2 

9.998962 

-  4  58  35.7 

+  0    940.0 

Durham 

+  5446   6.2 

-  II    0.9 

9.999019 

-  5    I  55.96 

+  06  19.75 

Dusseldorf  . 

+  51  1225.0 

-  II  24.6 

9.999108 

-  5  35  20.7 

-  0  27    5.0 

Edinburgh  (Royal  Obs.) 

+  555528.0 

-  10  50.9 

9.998991 

-  4  55  31-5 

+  012  44.2 

Evanston  (Dearborn)  . 

+  42    3  33-4 

-  II  36.5 

9.999342 

+  0  42  26.6 

+  5  50  423 

Florence  (Reale  Museo) 

+  4346   4.1 

-  II  39.7 

9999298 

-  5  53  17.2 

-  045    1.5 

Florence  (Arcetri) 

+  4345146 

-  "  39.7 

9.999298 

-  55317." 

-  045    1.40 

Geneva 

+  46  II  58.8 

-  II  39.9 

9.999236 

-  5  32  52.48 

-  0  24  36.77 

Genoa. 

+  4435    9-3 

-  II  40.2 

9.999281 

-  54357.1 

-  03541-4 

Georgetown 

+  38  54  26.0 

-  II  24.2 

9.999422 

+  00    2.53 

+  58  18.24 

Glasgow  (Missouri\     , 
Glasgow  (Scotland)     . 

+  391345.6 

-  II  25.8 

9.999414 

+  13    2.26 

+  6  II  17.97 

+  555242.8 

-  10  51.5 

9.998993 

-  451    5.16 

+  0  17  10.55 

Gohlis 

+  51  21  35.0 

-  II  23.7 

9.999104 

-  55745.36 

-  0  49  29.65 

Gotha  (Old  Obs,) 

+  5056    5-2 

-  II  26.0 

9.999114 

-  5  51  10.87 

-  04255.16 

Gotha  .... 

+  5056379 

-  II  25.9 

9.9991 14 

-  551    6.27 

-  0  42  50.56 

Gottingen    . 

+  51  31  48.2 

-  II  22.8 

9.999100 

-  5  48    2.05 

-  0 39 4634 

Graz    .... 

+47   4372 

-  II  38.8 

9.999213 

-  6  10   4 

-  I    148 

Greenwich  . 

+  51  2838.1 

—  II  23.1 

9.999101 

-  5    8  15.71 

0   0   0.00 

Grignon 

+  47  33  4* 

-  II  37.8 

9.999201 

-  5  25  54 

-  0  17  38 

Hamburg 

+  53  33    70 

-  II    lO.I 

9999049 

-  5  48   9.4 

-  0  39  53-8 

Hanover 

+  434215.3 

-  II  39.6 

9.999300 

-  0  19   7.80 

+  4  49    7-91 

Harrow 

+  51  34471 

-  II  22.6 

9.999098 

-  5    655.85 

+  01  19.86 

Hastings-on-Hudson  . 

+  405925 

-  11  33.2 

9.999369 

-  0  12  46.1 

+  4  55  29-6 

Haverford    . 

+  40   040.1 

-  II  29.4 

9-999394 

-  0    7    3.01 

+  51  12.70 

Heidelberg . 

+  492435 

-  II  32.5 

9-999153 

-  5  43    4-2 

-  03448.5 

Helsingfors 

+  60   9  42.6 

-  10    5.6 

9998893 

-  648    4.85 

-  I  39  49.14 

Hereny 

+  4715474 

-  II  38.4 

9.999208 

-  61440.4 

-  I    624.7 

Hongkong  . 

+  22  18  13.4 

-    8  10.7 

9.999789 

-12  44  57.57 

-  73641.86 
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POSITIONS  OF  OBSERVATORIES. 

{North  Latitudes  and  West  Longitudes  are  Considered  Positive 

.) 

Place. 

Latitude. 

Reduction 
to 

Log  p. 

Longitude. 

Geocentric 

Latitude. 

From  Wathington. 

From  Greenwich. 

0            »            W 

t           n 

h    m       8 

h     m       s 

Hudson 

+  41 1442.6 

-  II  34.1 

9.999363 

+   0  17  28.45 

+  5254416 

Jamaica 

+  18  24  51 

-    658.7 

9999854 

+  03  13.77 

+  5 II  29.48 

Jena  {University) 
Kalocsa 

+505534.9 

—  II  26.0 

9.999115 

-  5  54  36.0 

-  0  46  20.3 

+46  31 41.7 

-  11  39  6 

9.999227 

-  6  24  lo.o 

-  I  15  54-3 

Karlsruhe    . 

+  49    0  29.6 

-  II  33.9 

9.999163 

-  5  41  52.2 

-  0  33  36  5 

Kasan  .... 

+  5547244 

-  10  52.2 

9.998995 

-  82444.78 

-  3  16  29.07 

Kew     .... 

+  51  28    6 

—  II  23.2 

9.999101 

-  5    7    0.6 

+  0    I  15. 1 

Kiel      .... 

+  542028.5 

-  II    4.2 

9.999030 

-  5485140 

-  0  40  35.69 

Kiew    .... 

+  5027  10.5 

-  II  28.2 

9999127 

-  7  10  16.44 

-  2    2    0.73 

Kis  Kartal  . 

+  474154.8 

-  11  37-5 

9.999197 

-  6  26  27.4 

-  I  18  11.7 

-  I  21  59.03 

Konigsberg . 

+  544250.4 

-  II     1.3 

9.999021 

-  6  30  14.74 

Kremsmiinster     . 

+  48    323.1 

-  II  36.7 

9.999188 

-  6    4  47.35 

-  05631.64 

La  Plata 

-345430.3 

+  10  56.7 

9.999520 

-  I  16  38.7 

+  3  51  370 

Leiden 

+  52    920.0 

-  II  19.3 

9.999084 

-  5  26  11.93 

-  0  17  56.22 

Leipzig 

+  51  20    5.9 

-  II  23.9 

9.999104 

-  5  57  49  73 

-  0  49  34.02 

Liege  {Ougrie)    . 

+  5037    7 

-  II  27.5 

9.999123 

-  5  30  30.9 

-  022  15.2 

Lisbon  {Marine  Obs.) . 

+  3842  17.6 

-  II  23  3 

9.999427 

-  43142.2 

+  036335 

Lisbon  {Royal  Obs,)     . 

+  384231.3 

-  II  23.1 

9.999427 

-  43131.03 

+  0  36  44.68 

Liverpool    . 

+  5324   4.8 

-  II  11.2 

9.999053 

-  45558.38 

+  0  12  17.33 

Liibec. 

+  5351  31.1 

-  II    7.9 

9.999042 

-  551    1.4 

-  0  42  45.7 

Lund   .... 

+  554151-6 

-  10  53.0 

9.998997 

-  6    I    0.85 

-  05245.14 

Lussinpiccolo  {Manora) 

+  4432  II 

-  "  40  3 

9.999278 

-  6    6    8.12 

-  0  57  52.41 

Lyons  .... 

4  45  41  40.9 

-  II  40.3 

9.999248 

-  5  27  24.33 

-  0  19   8.62 

Madison 

+  43    436.7 

-  II  38.7 

9.999316 

+  04922.15 

+  5  57  37-86 

Madras 

+  13    4    81 

-    5    7.6 

9.999925 

-10  29  15.06 

-  5  20  59.35 

Madrid 

+  402429.7 

—  II  31. 1 

9.999384 

-  4  53  30.7 

+  0  14  45.0 

Manilla 

+ 14  35  25 

-    5  40.5 

9999907 

-13  12    6 

-  8    350 

Mannheim  . 

+  4929  no 

-  II  32.2 

9.999151 

-  5  42    6.23 

-  0  33  5052 

Marburg 

+  50  48  46.9 

-  II  26.5 

9.999118 

-  5  43  20.7 

-  0  35    50 

Markree 

+  54  10  31.8 

-  II    5.5 

9.999034 

-  4  34  273 

+  0  33  484 

Marseilles    . 

+  43  18  17.5 

-  II  39.1 

9.999310 

-  5  29  50.35 

-  0  21  34.64 

Mauritius 

-20    539 

+    7  30.8 

9.999828 

-  8  58  28.3 

-  350  12.6 

Melbourne  . 

-  37  49  53.2 

+  II  18. 1 

9.999449 

-1448    9.86 

-  9  39  54  15 

Meudon 

+  484818 

-  II  34.6 

9.999169 

-  5  17  II  3 

-  0    855.6 

Mexico 

+  1926    1.3 

-    7  18.4 

9.999838 

+  I  28  10.96 

+  63626.67 

Middletown  {Conn!)    . 

+  41  33  16.0 

-  11  35.1 

9.999355 

-  01738.53 

+  4503718 

Milan  .... 

+  4527593 

-  II  40.4 

9.999254 

-  5  45    1.66 

-  0  36  45.95 

Modena 

+  443852.8 

-  II  40.4 

9.999275 

-  5  51  58.6 

-  0  43  42.9 

Moncalieri  . 

+  445951 

-  II  40.4 

9.999266 

-  5  39    5 

-  0  30  49 

Montreal 

+  453017.0 

-  II  40.4 

9.999253 

-  0  1357.06 

+  4  54  18.65 

Montsouris  . 

+  4849  18.0 

-  II  34.5 

9.999168 

-  51736.39 

-  0    920.68 

Moscow 

+  554519.8 

-  10  52.5 

9.998995 

-  7  38  32.88 

-  23017.17 

Mount  Hamilton 

+  372025.6 

-  II  14.9 

9.999461 

+  2  58  19.10 

+  86  34.81 

Munich 

+  48    845.5 

-  II  36.5 

9.999186 

-  5  54  41  91 

-  04626.20  1 

Naples 

+  4051  46.0 

-  II  32.8 

9.999372 

-  6    5  17.50 

-  057    179  , 

1 
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POSITIONS  OF  OBSERVATORIES. 

{North  Latitudes  and  West 

Longitudes  are  Considered  Positive 

.) 

Reduction 

Longitude. 

Place. 

Latitude. 

to 
Geocentric 

Log  p. 

Latitude. 

From  Washington. 

From  Greenwich. 

0           1             tf 

t              M 

h    m       a 

h     m       8 

Nashville 

+36  854.4 

-  II     6.6 

9.999490 

+  0  38  s^s 

+ 

54712.2 

Natal 

-  29  50  46.6 

+  10    3.7 

9999637 

-  7  12  16.89 

- 

2     4     1. 18 

Neuchatel    . 

+  47    0    1.2 

-  II  38.9 

9.999215 

-  5  36    5.57 

- 

0  27  49.86 

New  Haven  (6>A/C>3j.) 

+  41  18  36.5 

-  "  34-3 

9.999361 

-  01633.57 

+ 

45142.14 

New  Haven  {Yale  Univ.) 

+  41  1922.3 

-  "  34.4 

9.999361 

-   01635.15 

+ 

45140.56 

New  York  {Columb,  Coll) 

+  404523.1 

-  II  32.4 

9-999375 

-  0  12  22.07 

+ 

4  55  53-64 

New  York  (Rutherfurd) 

+  404348.5 

-  II  323 

9.999376 

-   0  12  19 

+ 

4  55  57 

Nice     .         .         .       •• 

+  434316.9 

-  II  39.6 

9.999299 

-  5  37  2796 

- 

0  29  12.25 

Nicolaeff 

+  465821.8 

-  II  38.9 

9.999216 

-  7  16   9.51 

- 

2    753.80 

Northfield    . 

+  442741.6 

-  II  403 

9.999280 

+  I    420.10 

+ 

6  12  35.81 

Oakland  {CaL)     . 

+  3748    5 

-  II  17.9 

9.999449 

+  3    050.84 

+ 

8    9    6.55 

Odessa 

+  462836.7 

-  II  39.6 

9.999228 

-  7  II  17.87 

- 

2    3    2.16 

Ogden 

+  41  13    8.6 

-  II  340 

9.999363 

+  21943.85 

+ 

7  27  59.56 

O-Gyalla 

+  475227.3 

-  II  37.1 

9.999192 

-  6  21    1. 31 

- 

I  1245.60 

Olmiitz 

+  49  35  43 

-  II  31.8 

9.999149 

-  6  17  24 

- 

198 

Oxford  {Mississippi)    . 

+  3422  12.6 

-  10  52.0 

9.999533 

+  04951.4 

+ 

558    7.1 

Oxford  {Radcliffe) 

+  5145354 

—  II  21.6 

9.999094 

-  5    3131 

+ 

0   5    2.6 

Oxford  {University) 

+  514534-2 

—  II  21.6 

9.999094 

-  5    3 15  3 

+ 

0   5   0.4 

Padua 

+  4524    2.5 

-  II  40.4 

9.999256 

-  55544.91 

- 

0  47  29.20 

Palermo 

+  38    644.0 

-  II  19.7 

9.999442 

-  6    I  41.68 

- 

0  53  25.97 

Paramatta   . 

-334849.8 

+  10  46.9 

9.999546 

-15  12  15.9 

- 

[o    4    0.2 

Paris    .... 

+  48  50  1 1.2 

-  II  34.5 

9.999168 

-  5  17  36.74 

- 

0    921.03 

Philadelphia 

+  39  57    7  5 

-  II  29.2 

9.999396 

-  0    7  37  25 

+ 

5    038.46 

Plonsk 

+  523740.0 

—  II  16.4 

9.999072 

-  6  29  47.7 

~ 

I  21  32.0 

Pola     .... 

+  445148.7 

-  II  40.4 

9.999270 

-  6    3  38.65 

- 

0  SS  22.94 

Portsmouth 

+  5048    3 

-  II  26.6 

9.999118 

-  5    3  50.9 

+ 

0    4  24.8 

Potsdam 

+  52  22  56.0 

-  II  17.9 

9.999078 

-  6    031.6 

- 

05215.9 

Poughkeepsie 

+  41  41  18 

-  II  35.5 

9999351 

-  0  12  42.1 

+ 

455336 

Prague  {University)     . 

+  50    5158 

-  II  29.8 

9.999136 

-  6   5  56.0 

- 

0  S7  40.3 

Princeton    . 

+  402057.8 

-  II  30.8 

9.999385 

-  0    9  38.21 

+ 

4  58  37.50 

Princeton  {Halsted)     . 

+  402055.8 

-  II  30.9 

9.999386 

-  0    9  36.27 

+ 

4  58  39.44 

Providence  (Seagrave) 

+  414946 

-  II  35.9 

9.999348 

-  0  22  38.19 

+ 

44537.52 

Providence  {Ladd) 

+  41  5021 

-  II  35-9 

9.999348 

-  0  22  39.76 

+ 

4  45  35  95 

Pulkowa 

+  594618.7 

—  10  10.4 

9.998902 

-  7    9  34.38 

- 

2    I  18.67 

Quebec 

+  464759.2 

-  II  39.2 

9.999220 

-  0  23  23.07 

+ 

4  44  52.64 

Quito  .... 

-   0 14    0 

+    0    5.7 

0.000000 

+  05  50.95 

+ 

5  14    6.66 

Riga     .... 

+  5657    9.3 

-  10  41.3 

9.998967 

-  64443.88 

- 

I  3628.17 

Rio  de  Janeiro     . 

-225423.7 

+    8  21. 1 

9.999779 

-  2  15  34.3 

+ 

25241.4 

Rochester    . 

+  43    916.8 

~  II  38.8 

9.999314 

+  02    6.07 

+ 

5  1021.78 

Rome  {ColL  Rom.) 

+  4153536 

-  II  36.1 

9.999346 

-  558  11.26 

- 

04955.55 

Rome  {Capitol)    , 

+  415333.5 

-  II  36.0 

9999346 

-  55812.14 

- 

0  49  56.43 

Rome  {Vatican)  . 

+  4154    4.8 

-  II  36-1 

9.999346 

-  558    5.1 

- 

0  49  49.4 

Rousdon 

+  50  42  38 

-  II  27.0 

9.999120 

-  45616.77 

+ 

on  58.94 

Rugby 

+  5222    7 

-  II  18.0 

9.999079 

-  5    3  13-7 

+ 

0    5    2.0 

San  Fernando 

+  362742.0 

-  II    8.9 

9.999483 

-  44326.5 

+ 

0  24  49.2 

33 
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POSITIONS  OF  OBSERVATORIES. 

(North  Latitudes  and  West  Longitudes  are  Considered  Positive 

.) 

Reduction 

Longitude.                               | 

Place. 

Latitude. 

to 
Geocentric 

Log^. 

Latitude. 

9999450 

From  Washington. 

From  Greenwich. 

San  Francisco 

O            t              If 

+374727.9 

-       II        17.8 

h     m       8 
+    31  27.04 

h     m    s 

+  89  42.75  i 

Santiago  de  Chile 

-  33  26  42.0 

+       10      45.4 

9.999555 

-   0  25  29.4 

+  44246.3     ; 

Schwerin 

+  53  37  37-9 

-       II             9.6 

9999047 

-  5  53  56.6 

-  0  45  40.9 

South  Hadley      . 

+  42  15  18.2 

-       II       37.0 

9999337 

-  01755.42 

+  4  50  20.29  ' 

Speier. 

+  491855.2 

-      II       32.9 

9.999156 

-  542    1.33 

-  0  33  45.62 

St.  Louis 

+  3838    3.0 

-       II       22.7 

9999429 

+  0  52  33-45 

+  6    049.16 

St.  Petersburg  (Academy) 

+  595629.7 

-       10            8.4 

9.998898 

-  7    929.17 

-  2    I  13.46 

St.  Petersburg  ( Univ) 

+  595632.0 

-  10     8.4 

9.998898 

-  7    027.12 

-  6  20  29.70 

-  2    J  11.41 

Stockholm  . 

+  592033.0 

-  10  15.5 

9.998912 

-  I  12  13.99 

Stonyhurst  . 

+  535040 

-  II    8.0 

9.999042 

-  4  58  23.03 

+  0    952.68 

Strassburg  (New  Ods.) 

+  4835    0.8 

-  II  35.3 

9999174 

-  5  39  20,36 

-  0  31    4.65 

Strassburg  (Old  Ods,) . 

+  483453.8 

-  "  35.3 

9.999174 

-  5  39  18.20 

-  031    2.49 

Sydney 

-3351411 

+  10  47.3 

9.999545 

-15  13    525 

-10   449.54 

Syracuse 

+  43    213.1 

-  II  38.6 

9.999317 

-  0    3  42.35 

+  54  33.36 

Tacubaya    . 

+ 19  24  17.5 

-    7  178 

9.999839 

+  I  28  30.82 

+  6  36  46.53 

Taschkent   . 

+  41  19  31.4 

-  II  34  4 

9999361 

-  94526.51 

-  4  37  10.80 

Tokio  .... 

+  353917-5 

-  II    2.8 

9.999502 

-14  27  13.7 

-  9  18  58.0 

Toronto 

+  43  39  35-9 

-  11  39.6 

9999301 

+  0  .9  18.94 

+  5173465 

Toulouse     . 

+  4336453 

-  n  39-5 

9999302 

-  5  14    5-6 

-  0    5  49.9 

Trieste 

+4538454 

-  II  403 

9999250 

-  6    3  18.72 

-  0  55    3.01 

Troy  (N  K) 

+  424352.9 

-  II  38.1 

9.999325 

-  0  13  33.42 

+  4  54  42.29 

Tulse  Hill  . 

+  51  26  47.0 

-  II  23.3 

9.999102 

-  5  .7480 

+  0   027.7 

Turin  .... 

+  45    4   80 

-  II  40.4 

9999265 

-  5  39    2.94 

-  0  30  47.23 

Tuscaloosa  (.^/tf.  C/niv.) 

+  33  1236.8 

-  10  41. 1 

9.999561 

-  0  41  56.03 

+  55011.74 

Twickenham 

+  5137    4-2 

-  II  23.3 

9.999102 

-  5    7    2.6 

+  01  13. 1 

Upsala  (New  Obs.)      . 

+  595129.4 

-  10    9.3 

9.998900 

-  61845.94 

-  I  10  30.23 

Utrecht 

+  52    5    9.6 

-  II  19.7 

9.999086 

-  5  28  46.7 

-  0  20  31.0 

Venice 

+  45  26  10.5 

-  II  40.4 

9999255 

-  5  57  37  83 

-  04922.12 

Vienna  (Josephstadt)   . 

+  48  1253.8 

—  II  36.2 

9.999183 

-  6  13  41.0 

-  I    5  25.3 

Vienna  (New  Obs) 

+  481355.4 

—  II  36.2 

9.999183 

-  6  13  37.20 

-  I    521.49 

WievLH^  (Old  Obs,) 

+  481235.5 

-  II  36.3 

9.999184 

-  61347-41 

-  I    53170 

Vienna  (Ottakring) 

+  48  1246.7 

—  II  36.2 

9.999183 

-  6  13  26.82 

-  I    5  II. II 

Warsaw 

+  5213    5-7 

-  II  18.9 

9.999082 

-  632  23.1 

-  I  24    7.4 

Washington 

+  385514-7 

—  II  24.2 

9.999422 

0    0    0.00 

+  58  15.71 

Washington  (Old  Obs.) 

+  385338.8 

—  II  24.1 

9.999422 

-  0    0    3.67 

+  S    ^  12.04 

Washington  (Smithsonian) 

+  385317-3 

-  II  24.1 

9.999422 

-  0    0    9.5 

s-  5    8    6.2 

Washington  ( Cath.  Univ.) 

+  38  56  14.8 

-  II  24.2 

9.999422 

-  0    0  15.71 

+  58    0.00 

Wellington . 

-41  18   0.6 

-I-  II  34-3 

9.999361 

-1647  22.23 

-II  39    6.52 

West  Point  (Old  Obs.) 

+  412331 

-  II  34.6 

9.999359 

-  0  12  26.38 

+  4  55  49.33 

West  Point  (New  Obs.) 

+  41  23  22.1 

-  II  34-6 

9.999359 

-  0  12  25.16 

+  4  55  50.55 

Wilhelmshaven   . 

+  533152-2 

-  II  10.3 

9999050 

-  5  40  50.92 

-  032  35.21 

Williamstown  (Mass.). 

+  424230 

-  II  38.0 

9.999325 

-  0  15  26 

+  4  52  50 

Williamstown  (  Victoria) 

-3752    7.2 

+  II  18.3 

9.999448 

-144754.5 

-  9  39  38.8 

Wilna. 

+  544059.1 

-  II     1.6 

9.999021 

-  6  49  24.58 

-  I  41    8.87 

Windsor 

-  33  36  30.8 

+  10  44.9 

9.999551 

-15  II  36.22 

-10    320.51 

Zurich 

+  47  22  40.0 

-  II  38.2 

9.999205 

-  5  42  28.07 

-  0  34  12.36 

ON  THE  ARRANGEMENT  AND  USE  OF  THE  AMERICAN 
EPHEMERIS  AND  NAUTICAL  ALMANAC 


PART  /—THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  GREENWICH. 

The  greater  portion  of  this  Ephemeris,  embracing  the  positions  of  the  sun  and  moon; 
the  distances  of  the  moon  from  the  centres  of  the  sun  and  of  the  four  most  conspicuous 
planets^  and  from  certain  fixed  stars;  the  ephemerides  of  the  planets  Mercury,  Venus, 
Mars,  Jupiter,  and  Saturn,  is  designed  for  the  special  use  of  navigators.  The  remainder 
contains  the  ephemerides  of  Uranus  and  Neptune,  the  heliocentric  co-ordinates  of  the 
seven  major  planets,  the  rectangular  equatorial  co-ordinates  of  the  sun,  the  moon's 
longitude  and  latitude,  data  for  the  libration  of  the  moon,  the  obliquity  of  the  ecliptic,  the 
equation  of  the  equinoxes,  etc. 

TIME. 

Astronomers  make  use  of  two  different  kinds  of  time;  mean  solar  time,  which  is  to  be 
distinguished  from  true,  or  apparent  solar  time;   and  sidereal  time. 

Solar  Time. — Solar  time  is  that  used  for  all  the  purposes  of  ordinary  life,  and  is  measured 
by  the  daily  motion  of  the  sun.  A  Solar  Day  is  the  interval  of  time  between  two  successive 
transits  of  the  sun  over  the  same  meridian;  and  the  hour-angle  of  the  sun  is  called  Solar 
Time,  This  is  the  most  natural  and  direct  measure  of  time.  But  the  intervals  between  the 
successive  returns  of  the  sun  to  the  same  meridian  are  not  exactly  equal,  owing  to  the  vary- 
ing motion  of  the  earth  around  the  sun,  and  to  the  obliquity  of  the  ecliptic.  The  intervals 
between  the  sun's  transits  over  the  meridian  being  unequal  it  is  impossible  to  regulate  a 
clock  or  chronometer  so  that  it  shall  accurately  follow  the  sun. 

To  avoid  the  irregularity  which  would  arise  from  using  the  true  sun  as  the  measure  of 
time,  a  fictitious  sun,  called  the  Mean  Sun,  is  supposed  to  move  in  the  equator  with  a  uni- 
form velocity.  This  mean  sun  is  supposed  to  keep,  on  the  average,  as  near  the  real  sun  as 
is  consistent  with  perfect  uniformity  of  motion;  it  is  sometimes  in  advance  of  it,  and  some- 
times behind  it,  the  greatest  deviation  being  about  i6  minutes  of  time. 

Mean  Solar  Time,  which  is  perfectly  equable  in  its  increase,  is  measured  by  the  motion 
of  this  mean  sun.  The  clocks  in  ordinary  use  and  the  chronometers  used  by  navigators 
are  regulated  to  mean  solar  time. 

True,  or  Apparent  Solar  Time  is  measured  by  the  motion  of  the  real  sun. 

The  difference  between  apparent  and  mean  time  is  called  the  Equation  of  Time,  By 
means  of  it,  we  change  apparent  to  mean  time,  or  the  reverse.  Thus,  if  the  apparent  time 
be  given,  the  mean  time  corresponding  to  it  will  be  obtained  by  adding  or  subtracting  the 
equation  of  time,  according  to  the  precept  at  the  head  of  the  column  in  which  it  is  found, 
on  page  I  of  the  Calendar  for  each  month.  If  the  mean  time  be  given,  the  apparent  time 
is  obtained  by  applying  the  equation  of  time  as  directed  by  the  precept  on  page  II  of  the 
Calendar. 

Sidereal  Time, — Sidereal  time  is  measured  by  the  daily  motion  of  the  stars;  or,  as  it  is 
used  by  astronomers,  by  the  daily  motion  of  that  point  in  the  equator  from  which  the  true 
right  ascension  of  the  stars  is  counted.  This  point  is  the  vernal  equinox,  and  its  hour-angle 
is  called  Sidereal  Time.  Astronomical  clocks,  regulated  to  sidereal  time,  are  called  sidereal 
clocks. 
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A  Sidereal  Day  is  the  interval  of  time  between  the  transit  of  the  vernal  equinox  over  the 
meridian,  and  its  next  succeeding  return  to  the  ssime  meridian.  It  is  about  3™  56*  shorter 
than  the  mean  solar  day;  365^  solar  days,  or  a  year,  being  divided  into  366^  sidereal 
days.  It  is  divided  into  24  hours.  The  sidereal  hours  are  counted  from  o  to  24,  commenc- 
ing with  the  instant  of  the  passage  of  the  true  vernal  equinox  over  the  upper  meridian, 
and  ending  with  its  return  to  the  same  meridian.  About  March  21st  of  each  year  the 
sidereal  clock  agrees  with  the  mean  time,  or  ordinary  clock,  and  the  former  gains  on  the 
latter  about  3™  56»  per  day,  so  that  at  the  end  of  a  year  it  will  have  gained  an  entire  day, 
and  will  again  agree  with  the  mean  time  clock. 

Day. — The  Civil  Day,  according  to  the  customs  of  society,  commences  at  midnight,  and 
comprises  twenty-four  hours,  from  one  midnight  to  the  next  following.  The  hours  are 
counted  from  o  to  12  from  midnight  to  noon,  after  which  they  are  again  reckoned  from 
o  to  12  from  noon  to  midnight.  Thus  the  day  is  divided  into  two  periods  of  12  hours  each, 
of  which  the  first  is  marked  A.  M.,  and  the  last  is  marked  P.  M. 

The  Astronomical  Day  begins  at  noon  on  the  civil  day  of  the  same  date.  It  also  com- 
prises twenty-four  hours,  but  they  are  reckoned  from  o  to  24,  and  from  the  noon  of  one  day 
to  that  of  the  next  following.  The  astronomical  as  well  as  the  civil  time  may  be  either 
apparent  or  mean,  according  as  it  is  reckoned  from  apparent  noon  or  from  mean  noon. 

The  civil  day  begins  twelve  hours  before  the  astronomical  day;  therefore  the  first  period 
of  the  civil  day  answers  to  the  last  part  of  the  preceding  astronomical  day,  and  the  last 
period  of  the  civil  day  corresponds  to  the  first  part  of  the  same  astronomical  day.  Thus, 
January  9th,  2  o'clock,  A  M.,  civil  time,  is  January  8th,  14'',  astronomical  time;  and 
January  9th,  2  o'clock,  P.  M.,  civil  time,  is  also  January  9th,  2^  astronomical  tinve.  The 
rule,  then,  for  the  transformation  of  civil  time  into  astronomical  time  is  this:  If  the  civil 
time  is  marked  A,  M.^  take  one  from  the  day  and  add  twelve  to  the  hours,  and  the  result  is 
the  astronomical  time  wanted;  if  the  civil  time  is  marked  P.  M.,  take  away  the  designation 
P,  M,y  and  the  astronomical  time  is  had  without  further  change. 

To  change  astronomical  to  civil  time,  we  simply  write  P,  M,  after  it,  if  it  is  less  than  12 
hours.  If  greater  than  12  hours,  we  subtract  12  hours  from  it,  add  i  to  the  days,  and  write 
A.  M.  For  example,  January  3d,  23  hours,  astronomical  time,  is  January  4th,  11  o'clock, 
A.  M.,  civil  time. 

If  the  longitude  from  Greenwich  be  expressed  in  time,  and,  when  west,  added  to  the  local 
time,  or,  when  east,  subtracted  from  the  local  time,  the  result  is  the  corresponding  Green- 
wich time.  If  the  local  mean  time  is  used,  the  result  is  the  Greenwich  mean  time,  which 
ordinarily  is  that  required  for  the  use  of  this  Ephemeris.  The  rule  is  the  same,  whether 
we  use  mean  or  sidereal  time. 

THE  CALENDAR. 

The  Calendar  is  divided  into  twelve  months,  and  to  each  month  are  assigned  eighteen 
pages,  the  contents  of  which  are  as  follow: — 

Page  I  contains,  for  Greenwich  apparent  noon  of  each  day,  T7ie  Sun's  Apparent  Right 
Ascension  and  Declination,  and  the  Equation  of  Time.  Adjoining  columns  contain  the  dif 
ferences  of  these  quantities  for  one  hour.  By  multiplying  this  difference  by  the  hours  and 
parts  of  an  hour  from  Greenwich  apparent  noon,  and  adding  the  amount  to,  or  subtracting 
it  from,  the  quantity  at  noon,  according  as  that  quantity  is  increasing  or  decreasing,  we 
obtain  the  value  of  any  quantity  for  any  given  Greenwich  apparent  time.  The  hourly  dif- 
ferences are  given  for  the  instant  of  apparent  noon  at  Greenwich,  and,  when  greater  accu- 
racy is  required,  should  be  first  interpolated  for  half  the  hours  and  parts  of  an  hour  of  the 
Greenwich  apparent  time. 
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This  page  is  chiefly  used  when  the  sun  is  observed  on  the  meridian,  and  the  local  appa- 
rent time  is  o^  o™  o*.  The  longitude  from  Greenwich  expressed  in  time,  if  west,  is  at  that 
instant  the  Greenwich  apparent  time,  or  time  after  Greenwich  apparent  noon;  if  east,  it  is 
time  before  Greenwich  apparent  noon.  The  longitude  of  any  place  is  therefore  employed 
in  reducing  the  quantities  on  this  page  to  apparent  noon  at  the  place. 

The  right  ascension  of  the  sun  thus  reduced  is  the  sidereal  time  of  local  apparent  noon. 
The  difference  between  it  and  the  clock  time  of  the  meridian  passage  of  the  sun  is  the  error 
of  the  clock  on  sidereal  time. 

The  declination  of  the  sun  reduced  to  the  meridian,  or  apparent  noon,  of  the  place,  is 
required  in  finding  the  latitude  from  a  meridian  altitude  of  the  sun. 

As  an  example  of  the  use  of  page  I: — 

Let  the  sun's  declination  be  required  at  apparent  noon,  1900,  May  3,  at  a  place  whose 
longitude  is  179^40',  or  11**  58°* 40*  east  from  Greenwich: 

h    m     8 
Local  apparent  time  ....        May  3,  000 

Longitude  from  Greenwich  (subtractive)   .  .  11  58  40 

Greenwich  apparent  time    ....        May  2,  12     i  20 

Reducing  the  minutes  and  seconds  to  decimals  of  an  hour,  we  find  that  this  moment  is 
i2*>.o22  after  Greenwich  apparent  noon  on  May  2,  or  11^978  before  Greenwich  apparent 
noon  on  May  3. 

On  page  74  of  the  Ephemeris  we  find  that  the  change  of  declination  in  one  hour  is 

May  2,  at  Greenwich  apparent  noon  +44.86 

May  3,  at  Greenwich  apparent  noon  -f-   44.22 

Difference  for  one  day         ....  0.64  , 

If  we  want  to  be  very  exact,  we  find  the  amount  of  this  hourly  difference  for  the  time 
which  is  half  way  between  Greenwich  noon  and  the  time  of  observation;  that  is,  for  6  hours 
after  Greenwich  noon  of  the  2nd,  this  being  half  of  12  hours.  Six  hours  is  0.25  of  a  day; 
so  the  calculation  is  as  follows: — 

Difference  for  one  hour,  May  2  .        .  .  .  .  44-86 

Change  for  0.25  of  a  day  or  o". 64  X  0.25       .  .  .  —    0.16 

Difference  at  6  hours  after  noon  ....  44.70 

44".7o  X  12.022  =  537".4  =  8'  57".4 

Declination  at  Greenwich  noon.  May  2  .     N.  15  19  27.2 

Change  in  12.022  hours  (additive)  .  .  8  57.4 

Sun's  declination  at  time  of  observation  .     N.  15  28  24.6 

When  the  time  of  observation  is  only  a  few  hours  before  Greenwich  noon,  it  may  be  better 
to  count  the  longitude  backward  from  this  nearest  noon.  Thus,  in  the  example  just  given, 
the  time  is  ii**.978  before  Greenwich  noon  of  May  3;  half  this  interval  is  about  0.25  of  a 
day,  and  the  hourly  motion  for  the  middle  of  the  interval  is  44''. 38.     Then,  we  find: — 

Declination  at  Greenwich  noon,  May  3  .     N.  15  37  16.3 

Product  of  44". 38  X  11.978  =  53i''.6  (subtractive)     .  .  8  51.6 

Sun's  declination  at  time  of  observation  .     N.  15  28  24.7 

It  will  always  be  well  to  make  the  calculation  by  both  methods,  as  their  agreement  will 
show  both  to  be  right. 

At  sea  it  is  ordinarily  sufficient  to  have  the  declination  to  the  nearest  half  minute,  and 
the  reduction  may  be  found  by  Table  12  of  Bowditch's  American  Practical  Navigator. 

The  equation  of  time,  as  has  been  before  explained,  is  the  number  of  minutes  and  seconds 
to  be  added  to  or  subtracted  from  the  apparent  time,  or  the  time  given  by  an  observation 
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of  the  sun,  to  obtain  the  mean  time.  The  heading  of  the  column  directs  the  manner  in 
which  the  equation  is  to  be  applied.  When  there  is  a  change  in  the  course  of  the  month 
from  addition  to  subtraction  or  the  reverse  (as  in  the  months  of  April  and  June),  the  two 
different  directions  are  separated  by  a  line,  while  a  corresponding  line  below  points  out  the 
dates  between  which  the  change  takes  place.  The  equation  of  time,  as  given  on  page  I,  is 
the  mean  time  of  apparent  noon,  or  the  hour-angle  of  the  mean  sun  at  that  instant. 

The  Sun's  Seniidiameter  and  the  Sidereal  Time  of  Semidiameter  Passing  Meridian  are  also 
given  on  page  I.  The  sun's  semidiameter  is  used  in  reducing  the  altitude  of  the  upper  or 
lower  limb  of  the  sun  to  the  altitude  of  the  center;  and  in  reducing  the  angular  distance  of 
the  limb  from  the  moon  or  some  other  object,  to  the  distance  from  the  center  of  the  sun. 
The  sidereal  time  of  semidiameter  passing  the  meridian  is  employed  in  obtaining  the  pass- 
age of  the  sun's  center  over  the  wires  of  a  transit-instrumentj  when  the  passage  of  one  limb 
only  has  been  observed.  The  quantity  found  in  this  column  is  to  be  added  to  the  time  of 
transit  of  the  first,  or  western,  limb;  and  to  be  subtracted  from  the  time  of  transit  of  the 
second,  or  eastern,  limb. 

Page  II  contains,  for  Greenwich  mean  noon  of  each  day,  The  Sun's  Apparent  Right  Ascen- 
sion and  Declination,  the  Equation  of  Time,  and  the  Sidereal  Time  of  Mean  Noon.  The 
hourly  changes  of  these  quantities  are  also  given,  and  may  be  used  in  reducing  them  to  any 
Greenwich  mean  time.  The  hourly  changes  may  be  first  interpolated  for  half  the  Green- 
wich time,  when  great  precision  is  required,  in  the  way  described  in  explaining  the  calcula- 
tion of  the  declination. 

The  right  ascension  and  declination  on  pages  I  and  II  are  affected  by  aberration,  and 
therefore  denote  the  apparent  position  of  the  true  sun.  Page  II  is  more  conveniently  used 
when  the  mean  time  is  known.  This  is  the  case  in  most  observations  of  the  sun  out  of 
the  meridian,  when  the  times  have  been  noted  by  a  clock  or  chronometer  regulated  to 
mean  time.  The  quantities  on  this  page  can  be  reduced  to  mean  noon  of  any  place  by 
interpolating  far  the  longitude,  as  in  the  example  of  the  sun's  declination  on  the  preceding 
page. 

The  sun's  declination  is  required  in  finding  the  latitude  of  the  place,  the  local  time,  and 
the  sun's  azimuth  and  amplitude,  from  observations  of  the  sun. 

The  equation  of  time  is  needed  in  finding  the  mean  time  from  observations  of  the  sun^ 
and  the  latitude  from  observations  out  of  the  meridian.  The  heading  of  the  column  directs 
the  manner  in  which  it  is  to  be  applied  to  mean  time  to  obtain  the  apparent  time. 

The  equation  of  time,  as  given  on  page  II,  is  the  apparent  time  of  mean  noon;  and  is 
equivalent  to  the  hour-angle  of  the  true  sun  at  the  instant  of  mean  noon. 

The  sidereal  time  of  mean  noon  is  also  the  right  ascension  of  the  mean  sun  at  Greenwich 
mean  noon.  It  may  be  reduced  for  the  longitude,  or  to  any  Greenwich  mean  time,  by  using 
the  hourly  difference,  9'.8565;  or  by  Table  III,  appended  to  this  volume,  for  reducing  inter- 
vals of  mean  solar  to  sidereal  time.  Table  9  of  Bowditch's  Navigator  may  be  used  for  the 
same  purpose. 

The  sun's  right  ascension  and  the  sidereal  time  of  mean  noon,  or  right  ascension  of  the 
mean  sun,  are  useful  in  converting  mean  time  to  sidereal  time.  We  first  find  the  Green- 
wich mean  time,  then  the  R.  A.  of  the  mean  sun  for  this  time,  as  last  explained;  this  being 
added  to  the  local  mean  time  will  give  the  sidereal  time. 

The  sidereal  time  of  mean  noon,  reduced  for  the  longitude  of  the  place,  is  also  used  in 
converting  sidereal  time  to  mean  time.  Subtracting  the  reduced  value  from  the  given  side- 
real time,  gives  the  interval  of  sidereal  time  from  noon.  Subtracting  from  this  the  corre- 
sponding reduction  of  a  sidereal  interval  to  a  mean  time  interval,  in  Table  II,  appended 
to  this  volume,  or  Table  8  of  Bowditch's  Navigator,  will  give  the  mean  time  required. 
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This  reduction  may  also  be  found  by  multiplying  g^.SagS  by  the  hours  and  parts  of  an  hour 
of  the  given  sidereal  time. 

As  examples  of  the  use  of  page  II; — 

I. — Let  the  sun's  right  ascension  and  the  equation  of  time  be  required  for  1900,  May  22, 
9^  2™  30",  A.  M.,  mean  time,  at  a  place  whose  longitude  is  100°  10',  or  6^  40™  40%  west  of 
Greenwich. 

Local  astronomical  mean  time        .  May  21, 

Longitude  from  Greenwich  (additive) 

Greenwich  mean  time  ....      May  22, 

Sun's  Right  Ascension.  Equation  of  Time. 

h    m     s  m     t 

May  22,  Greenwich  noon  3  55     3.57  May  22,  noon    .  .3  34. 08  (additive) 

H.  D.  io«.o32  X  3  7194  .   -f     o  37- 3^  H.  D.  —  o*.i75  X  372  .  .     —     0.65 

3  55  40.88  3  33.43 

In  this  case,  the  hourly  differences  interpolated  to  half  the  interval,  or  1^.9  after  noon,  have  been  used. 
The  equation  of  time  in  this  example  is  additive  to  mean  time.     Its  reduction  could  also  have  been  found  by 
Table  12  of  Bowditch's  Navigator. 

2. — If  the  sidereal  time  is  required  for  the  same  date  and  time,  we  have: — 

h    m      s 
May  22.  Sidereal  Time  (at  Greenwich  mean  noon)  .  .  .       3  58  37.65 

Hourly  difference  9'.8565  X  3- 7 194  •  .  .     -f        36.66 

Add  the  local  astronomical  mean  time       .....     21     2  30.00 

The  required  sidereal  time  is  (rejecting  24*^)  .       i     i  44.31 

The  reduction  oi"  36*.  66  could  have  been  found  in  Table  III  corresponding  to  the  Greenwich  mean  time 

jh  ^jm  io«  or  by  Table  9  of  Bowditch's  Navigator. 

3. — On  1900,  May  22,  A.  M.,  at  a  place  whose  longitude  is  100**  10' W.,  suppose  the  side- 
real time  to  be  i^  i"^  44"-3i>  and  that  the  corresponding  mean  time  is  required. 
The  astronomical  day  is  May  21;  the  longitude  in  time,  -|-  6**  40"*  40»,  or  -|-  6'*.  678. 

h    m     s 
May  21,  Sidereal  Time  (at  Greenwich  mean  noon)    .  .       3  54  41.09 

The  H.  D.  9«.8565  X  6.678,  or  the  reduction  for  6»'  40*"  40»  in  Table  III     .  -f     i     582 
The  sidereal  time  of  local  mean  noon                                                                            .       3  55  46.91 

The  given  sidereal  time  (  -f-  24^,  if  necessary  for  the  following  subtraction)  25     i  44.31 

Subtracting  the  first  from  the  second  gives  the  sidereal  interval  from  noon  21     5  57.4o  =  2i*».0993 

—  9*. 8296  X  21.0993  or  the  reduction  for  2i'»  5™  57". 4  in  Table  II  .  .  —     3  27.40 

The  required  astronomical  mean  time  is  .  May  21,  21     2  30.00 

Page  III  contains,  for  Greenwich  mean  noon  of  each  day,  Tlte  Sun's  True  Longitude  and 
Latitude,  and  the  Logarithm  of  the  Radius  Vector  of  the  Earth.  The  longitudes  of  the  sun 
are  the  true  geometric  longitudes,  not  corrected  for  aberration.  The  longitude  is  given  in 
two  columns,  headed  X  and  l'\  I  representing  the  sun*s  longitude  counted  from  the  true 
equinox  of  the  date;  and  fJ,  the  same  co-ordinate  counted  from  the  mean  equinox  of  the 
beginning  of  the  year,  (January  o**.o).  A  column  of  hourly  differences  enables  the  com- 
puter to  obtain  the  sun's  longitude  for  any  hour  from  noon.  The  hourly  differences  of  the 
logarithm  of  the  radius  vector  are  likewise  given.  The  latitude  is  referred  to  the  ecliptic 
of  the  date. 

The  last  column  on  page  III  contains  the  Mean  Time  of  Sidereal  Noon;  that  is,  the  num- 
ber of  hours,  minutes  and  seconds  after  Greenwich  mean  noon  when  the  first  point  of  Aries 
passes  the  meridian  of  Greenwich.  It  may  be  reduced  to  any  meridian  by  interpolating  for 
the  longitude,  or  to  any  Greenwich  sidereal  time  by  means  of  the  hourly  difference,  — 9^.8296. 
The  reduction,  however,  can  be  taken  directly  from  Table  II  for  reducing  intervals  of  side- 
real time  to  mean  solar  time;  or  from  Table  8  of  Bowditch's  Navigator. 

This  column  may  be  used  in  converting  sidereal  time  to  mean  time  instead  of  that  on 
page  II.     As  an  illustration,  let  us  take  Example  3,  above. 
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It  is  seen  in  advance  that  the  sum  of  the  mean  time  of  sidereal  noon  and  the  given  side- 
real time  is  less  than  24  hours.  Were  it  more  than  24  hours,  the  mean  time  of  sidereal 
noon  should  be  taken  out  for  May  20,  that  is  the  preceding  astronomical  day. 

h    m     s 
May  21,  the  mean  time  of  Greenwich  sidereal  noon  is     .  .     20    2     1.45 

The  H.  D.  —  9«.8296  X  6.678,  or  the  redaction  for  longitude,  Table  II    —     i     5.64 
The  mean  time  of  local  sidereal  noon  .  .     20    o  55.81 

Add  the  given  sidereal  time  ......       i     i  44.31  =  x**.029O 

The  sum  is   .  .  .  .     2Z     2  40. 12 

—  9".  8296  X  1.0290,  or  the  reduction  for  i*»  i™  44».3i  in  Table  II  .     —    o  10. 11 

The  required  astronomical  mean  time  May  21,     21     2  30.01 

Page  IV  contains  The  Moon's  Semidiameter  and  Equatorial  Horizontal  Parallax^  for  each 
mean  noon  and  midnight  at  Greenwich.  Columns  adjoining  those  of  the  horizontal  parallax 
give  the  change  of  this  quantity  in  one  hour,  by  means  of  which  it  can  be  reduced  to  any 
other  Greenwich  mean  time,  in  the  same  way  as  the  sun's  declination  and  the  equation  of 
time  in  the  preceding  examples.  The  sign  plus  or  minus  prefixed  to  the  hourly  differences, 
shows  whether  the  horizontal  parallax  is  increasing  or  decreasing. 

The  reduction  of  the  moon's  semidiameter  may  be  readily  found  by  multiplying  the  reduc- 
tion of  the  horizontal  parallax  by  0.272,  or  by  simply  computing  the  proportional  part 

If,  for  example,  the  semidiameter  of  the  moon  is  to  be  taken  out  for  1900.  January  26,  io>*.  P.  M.,  Greenwich 
mean  time,  we  see  that  the  difference  of  the  semidiameters  at  noon  and  midnight  of  January  26  is  7'', 9;  then. 

i2h     .     loh    =    yz/.g     :     6".6, 
which  is  the  correction  to  be  added  to  the  semidiameter  at  noon,  because  the  semidiameter  is  increasing.     The 
moon's  semidiameter  then,  for  January  26,  io>>.  is  15'  48". 4. 

The  moon's  semidiameter  and  horizontal  parallax  are  required  for  all  observations  of  the 
moon.  When  great  precision  is  needed,  the  hourly  differences  should  be  first  interpolated 
for  half  the  interval  of  Greenwich  time  from  noon  or  midnight,  and  a  correction  applied 
to  the  horizontal  parallax  for  the  latitude  of  the  place  of  observation. 

The  Mean  Time  of  the  Moon's  Upper  Transit  at  Greenwich^  which  is  given  on  page  IV  to 
tenths  of  a  minute,  is  also  accompanied  with  a  column  of  differences  for  one  hour  of  long- 
itude, by  means  of  which,  having  the  longitude  converted  into  time,  the  local  time  of  the 
moon's  meridian  passage  at  any  other  place  may  be  computed.  The  reduction  may  be 
taken  by  simple  inspection  from  Bowditch's  Table  1 1.  The  last  column  of  this  page  contains 
the  Age  of  the  moon,  or  the  time  elapsed  since  the  preceding  new  moon,  to  tenths  of  a  day. 

Pages  V — XII  contain  The  Moon's  Right  Ascension  and  Declination,  for  each  day  and  hour 
of  Greenwich  mean  time.  They  are  accompanied  with  columns  of  differences  for  one 
minute,  which  are  also  given  at  each  hour.  The  Greenwich  mean  time,  which  is  required 
for  taking  out  these  quantities,  may  be  taken  from  a  well-regulated  chronometer,  or  obtained 
by  applying  the  longitude  converted  into  time,  to  the  local  mean  time  of  the  observer.  The 
right  ascension  or  declination  is  taken  out  for  the  day  and  hour  of  the  Greenwich  mean 
time;  the  D iff,  for  i  Minute  multiplied  by  the  minutes  and  parts  of  a  minute  of  the  Green- 
wich time,  and  the  product  added  to,  or  subtracted  from  the  quantity,  according  as  the 
quantity  is  increasing  or  decreasing. 

Thus,  suppose  the  moon's  right  ascension  and  declination  are  required  for  1900,  August  3, 
jQh  jom  3o»,  astronomical  mean  time  at  Greenwich: — 

Right  Ascension,  Declination, 

h    m     g  o      ,     • 

August  3.  xo*»  14  41  24.70 S.    17  58  53.9 

Diff.  2*.o8so  X  10.5     .        »         = h  2189  —6". 896  X  10.5         =  —      i  12.4 

August  3,  xrf*  itf"  30^  •        .        144146.59 S.  18    o    6.3 

The  differences  interpolated  for  5i°.2  =  011.09  are,  for  the  right  ascension  2*. 0850,  and  for  the  dedinatioo 
—6". 896,  which  have  been  used  for  greater  precision. 

Page  XII  contains  also  the  Phases  of  the  Moon  and  the  dates  of  the  Moon's  Perigee  and 
Apogee,  or  least  and  greatest  distances  from  the  earth. 
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Pages  XIII — XVIII  contain  the  Lunar  Distances,  or  the  angular  distances  of  the  centre 
of  the  moon  from  the  centre  of  the  sun,  and  from  the  four  larger  planets  and  certain  fixed 
stars,  as  they  would  appear  to  an  observer  at  the  centre  of  the  earth.  They  are  given  for 
every  third  hour  of  Greenwich  mean  time,  beginning  at  noon;  the  dates  are  therefore  astro- 
nomical. All  the  distances  that  can  be  observed  on  the  same  day,  are  grouped  together 
under  that  date;  and  the  columns  are  read  from  left  to  right,  across  both  pages  of  the  same 
opening.  The  letter  W.  or  E.  is  affixed  to  the  name  of  the  sun,  planet  or  star,  to  indicate 
that  it  is  on  the  west,  or  east  side  of  the  moon. 

An  observer  on  the  earth's  surface  having  measured  a  lunar  distance,  corrected  it  for 
errors  of  his  instrument  and  for  the  semidiameter  of  the  objects,  and  cleared  it  from  the 
effects  of  refraction  and  parallax,  finds  the  true  or  geocentric  distance,  that  is,  the  distance 
as  it  would  have  appeared  from  the  centre  of  the  earth  at  the  moment  of  observation.  With 
this  distance  and  the  distances  in  the  Ephemeris  of  the  same  bodies  on  the  same  day,  the 
Greenwich  mean  time  of  the  observation  can  be  found. 

To  lessen  the  labor  of  computation,  there  is  given  in  the  Ephemeris,  between  every  two 
successive  distances,  the  logarithm  of  the  seconds  of  time  in  which  the  distance  changes  \'*\ 
or,  as  it  is  usually  called,  the  Proportional  Logarithm  of  the  Difference.  It  is  given  for  the 
middlie  instant  of  the  two  hours  between  which  it  is  placed. 

For  computing  the  Greenwich  time  we  have  the  following  rule: — 

Find  in  the  Almanac  the  two  distances  between  which  the  true  distance  falls;  take  out  the 
nearer  of  these,  the  hours  of  Greenwich  time  over  it,  and  the  P.  L.  of  Diff.  between  them. 

Find  the  difference  between  the  true  distance  and  the  distance  taken  from  the  Almanac;  and 
from  the  proportional  logarithm  of  this  difference,  as  found  in  the  Navigator  {Table  ^5), 
subtract  the  P.  L.  of  Diff.  taken  from  the  Almanac. 

The  result  is  the  proportional  logarithm  of  an  interval  of  time  to  be  added  to  the  hours  of 
Greenwich  timcy  taken  from  the  Almanac,  when  the  earlier  Almanac-distance  is  used;  to  be 
subtracted  from  the  hours  of  Greenwich  time,  when  the  later  Almanac-distance  is  used. 

Another  method  is,  to  add  the  common  logarithm  of  the  difference  of  the  true  and  the 
Almanac-distances  to  the  P.  L.  of  Diff.  of  the  Almanac;  the  sum  will  be  the  common  loga- 
rithm of  the  correction  to  be  applied  to  the  hours  of  Greenwich  time.  Table  34  of  Bow- 
ditch's  Navigator  saves  the  operation  of  reducing  degrees  (or  hours)  and  minutes  to 
seconds,  and  the  reverse. 

As  the  P.  L.  of  Diff.  in  the  Ephemeris  varies,  the  Greenwich  time  found  by  the  methods 
just  described  may  not  be  sufficiently  exact.  To  correct  it  for  such  variation,  or  second 
difference,  take  the  difference  between  the  P.  L.  of  Diff.  used  and  the  one  which  follows  it 
in  the  Ephemeris,  (or,  more  strictly,  half  the  difference  of  the  preceding  and  following  ones). 
With  this  difference,  and  the  first  correction  of  the  Greenwich  time  already  found,  enter 
Table  I,  appended  to  this  volume,  and  take  out  the  corresponding  seconds,  which  are  to  be 
added  to  the  approximate  Greenwich  time  when  the  Prop.  Logs,  in  the  Ephemeris  are  de- 
creasing; and  subtracted  when  they  are  increasing. 

Thus  the  Greenwich  mean  time  of  the  observation  can  be  obtained.  If  the  observer  has 
noted  the  time  of  observation  by  a  chronometer,  the  difference  of  this  chronometer-time  and 
the  Greenwich  mean  time  will  be  the  error  of  the  chronometer  on  Greenwich  time  as  found 
from  the  lunar  distance.  In  this  way  lunar  distances  can  be  used  as  a  check  upon  the 
chronometer.  By  a  series  of  carefully  observed  lunar  distances  on  both  sides  of  the  moon, 
the  chronometer-error  may  generally  be  ascertained  within  20  or  30  seconds. 

If  the  observer  has  found  the  local  mean  time  of  observation  from  the  observed  altitude 
of  one  of  the  bodies,  or  by  a  watch  regulated  to  that  time  by  recent  observations  and  cor- 
rected for  change  of  longitude  in  the  interval,  the  difference  of  this  local  time  and  the 
Greenwich  time  found  from  the  lunar  distance  will  be  his  longitude.  A  longitude  derived 
by  this  method  should  always  be  considered  as  uncertain  by  5'  or  more. 
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As  an  example  of  finding  the  Greenwich  mean  time  from  a  lunar  distance,  suppose  that  in  1900,  January  15, 
the  corrected  distance  of  the  moon's  centre  from  that  of  Spica  is  83°  52': — 

Corrected  distance  .... 

Distance  in  Ephemeris  Jan.  15,  XII*».    . 

Difference  .... 

Time  from  XII*'  {after)  .... 
Corr.  for  2d  Diff.,  Table  I 

Greenwich  mean  time  Jan.  15    .  •     13  31  35 

By  a  table  of  common  logarithms,  or  a  table  of  logarithms  of  small  arcs,  the  reduction  of  the  Greenwich  time 
would  be  found  thus: — 

From  Ephemeris  .      P.  L.     0.2950 

Diff.  of  distances.  46'  27"  =  2787"       .....      log         3- 4451 
Red.  of  Greenwich  time,  5497'  =  i^  31™  37*    .  .      log        3- 7401 

The  result  is  the  same  as  by  the  previous  method. 

Pages  218 — 249  contain  the  geocentric  ephemerides  of  the  seven  major  planets.  The 
positions  are  referred  to  the  equator  and  true  equinox  of  the  date,  and  corrected  for  aber- 
ration ;  they  are,  therefore,  apparent  positions.  All  the  data  except  meridian  passage  are 
given  for  the  moment  of  Greenwich  mean  noon.  The  column  Meridian  Passage  gives  the 
hour,  minute  and  tenth  of  that  passage  of  the  planet  over  the  meridian  of  Greenwich  which 
occurs  next  after  the  noon  of  the  date. 

The  right  ascension  and  declination  of  a  planet  are  required  whenever  it  has  been 
observed  for  time,  latitude  or  azimuth.  The  mode  of  reducing  them  to  any  instant  of 
Greenwich  mean  time  is  the  same  as  in  the  examples  for  the  sun,  previously  given.  The 
local  mean  time  of  passage  across  any  other  meridian  can  be  found  by  dividing  the  daily 
differences  by  24,  and  multiplying  the  quotient  by  the  hours  and  fractions  of  the  longitude 
of  the  place.  The  product  is  subtractive  from  the  time  of  Greenwich  passage  when  the 
place  is  east  of  Greenwich,  and  additive  when  west.  The  corrections  can  never  exceed 
one-half  the  change  for  one  day. 

Pages  250 — 271  contain  the  heliocentric  positions  of  the  seven  major  planets,  and  the 
logarithms  of  their  distances  from  the  earth.  The  heliocentric  longitude  is  reckoned,  not 
from  the  true  equinox,  as  in  the  preceding  ephemerides,  but  from  the  mean  equinox  of  the 
date.  It  is,  therefore,  necessary  to  apply  nutation,  if  the  longitude  from  the  true  equinox 
is  required.  The  daily  motion  is  given  for  the  moment  of  Greenwich  mean  noon.  The 
column  Reduction  to  Orbit  gives  the  correction  to  be  applied  to  the  heliocentric  longitudes 
in  order  to  obtain  the  longitude  counted  along  the  orbit  of  the  planet.  This  longitude  is 
equal  to  the  distance  of  the  node  from  the  mean  equinox,  plus  the  distance  of  the  planet 
from  the  node.  The  heliocentric  latitude  is  counted  from  the  moving  plane  of  the  ecliptic. 
The  Logarithm  of  Radius  Vector  is  the  logarithm  of  the  distance  of  the  centre  of  the  planet 
from  that  of  the  sun,  at  each  Greenwich  mean  noon  given  in  the  first  column.  The  two 
last  columns  give,  in  the  same  way,  the  logarithm  of  the  true  distance  of  the  centre  of  the 
planet  from  that  of  the  earth.  The  one  column  gives  the  quantity  for  the  Greenwich  noon 
indicated  on  the  left  hand  side  of  the  page,  and  the  other  for  the  time  which  is  midway 
between  that  date  and  the  date  next  below  it.  In  the  case  of  Mercury,  this  intermediate 
date  is  mean  midnight  of  the  same  day;  in  the  case  of  Venus  and  Mars,  it  is  the  mean 
noon  of  the  day  immediately  following;  in  the  case  of  Jupiter  and  Saturn,  it  is  mean  noon 
of  the  second  day  following;  and  in  the  case  of  Uranus  and  Neptune,  mean  noon  of  the 
fourth  day  following. 

Pages  272 — 279  contain  the  rectangular  co-ordinates  of  the  centre  of  the  sun,  referred  to 

the  centre  of  the  earth  as  the  origin,  and  to  the  true  equator  and  equinox  of  each  date  as 

the  circle  and  point  of  reference.      Each  co-ordinate  is  given  first  for  Greenwich  mean 

noon,  and  in  the  column  following  for  mean  midnight  of  the  same  day.     The  columns 
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Reduc.  to  Mean  Eq'x  of  Jan.  o  give  the  corrections  to  be  applied  to  the  co-ordinates  for 
noon  in  order  to  obtain  the  corresponding  co-ordinates  referred  to  the  mean  equator  and 
the  mean  equinox  of  January  o. 

Pages  280 — 283  give  the  longitude  and  latitude  of  the  moon  for  every  Greenwich  mean  noon 
and  midnight.     Both  quantities  are  referred  to  the  true  ecliptic  and  equinox  of  the  date. 

Page  284  contains  the  position  of  the  moon's  equator,  the  moon's  mean  longitude,  and 
the  mean  longitude  of  the  moon's  ascending  node. 

Page  285  contains  the  elements  of  the  libration  of  the  moon,  and  the  sun's  aberration 
and  horizontal  parallax.  The  epochs  of  greatest  libration  of  the  moon,  together  with  the 
formulae  for  finding  the  libration  in  longitude  and  latitude  are  given  on  page  437.  The 
Sun's  Aberration  is  the  quantity  which  is  to  be  applied  to  the  true  longitude  of  the  sun  in 
order  to  obtain  its  apparent  longitude.  The  correction  being  negative  shows  that  the 
apparent  longitude  as  affected  by  aberration  is  always  less  than  the  true  longitude.  The 
Sun's  Equatorial  Horizontal  Parallax,  given  in  the  next  column,  is  the  angle  subtended 
by  the  radius- of  the  earth's  equator,  as  seen  from  the  centre  of  the  sun. 

Page  286  contains,  for  each  fifth  Greenwich  mean  noon,  the  values  of  the  principal 
elements  arising  from  the  motion  of  the  equinox.  The  column  Precession  in  Longitude 
from  igoo.o  gives  the  precession  from  the  beginning  of  the  Besselian  fictitious  year  to  the 
date.  The  Nutation  in  Longitude  is  the  correction  to  be  applied  to  the  longitude  of  the 
body  referred  to  the  mean  equinox,  in  order  to  obtain  that  longitude  as  referred  to  the  true 
equinox.  When  the  correction  is  positive,  the  true  longitudes  are  greater  than  those 
referred  to  the  mean  equinox;  while  the  contrary  is  true  when  the  correction  has  the 
negative  sign.  The  Nutation  in  R.  A.  is  equal  to  that  in  longitude,  multiplied  by  the 
cosine  of  the  obliquity  of  the  ecliptic.  The  Nutation  in  Obliquity  is  the  correction  to  be 
applied  to  the  mean  obliquity  of  the  date,  in  order  to  obtain  the  true  or  apparent  obliquity. 
The  correction  is  positive  or  negative,  according  as  the  true  obliquity  is  greater  or  less 
than  the  mean  obliquity. 

The  column  Obliquity  gives  the  true  inclination  of  the  earth's  equator  to  the  ecliptic, 
without  correction  for  the  terms  depending  on  the  moon's  longitude. 

Pages  287 — 288  contain  the  short  period  terms  of  the  nutation  in  longitude  and  obliquity; 
they  are  not  included  in  the  values  of  nutation  given  on  page  286. 

PART  //—THE  EPHEMERIS  FOR  THE  MERIDIAN  OF  WASHINGTON. 

Page  289  contains  the  formulae  for  reducing  the  positions  of  the  fixed  stars,  using  the 
notation  of  Bessel,  and  the  constants  stated  in  the  Appendix.  The  formulae  by  which  the 
star-numbers  are  computed  are  also  given. 

Pages  290 — 293  contain  the  logarithms  of  the  Besselian  Star  Numbers,  A,  B,  C,  D,  for  each 
Washington  mean  midnight.  These  numbers  serve  to  reduce  the  mean  place  of  a  star  at  the 
beginning  of  the  Besselian  fictitious  year  to  its  apparent  place  at  the  dates  for  which  the 
numbers  are  given.  If  used  in  accordance  with  the  English  and  French  notation,  the  pair 
of  quantities  A  and  B  must  be  interchanged  with  the  pair  C  and  D;  that  is,  A  must  be  inter- 
changed with  C,  and  B  with  D.  In  the  first  column  along  with  the  solar  day  is  given,  for 
certain  dates,  the  sidereal  hour  of  Washington  mean  midnight.  The  sidereal  time  for 
which  any  set  of  quantities  is  given  can  be  found  by  interpolation  from  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  Besselian 
star-numbers: — 

Computation  of  the  apparent  place  of  it  Aquarii  for  igoOy  August  ly,  for  the  upper  transit  at  Washington. 

(Page  292) 
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h     m     s 
Mean  Place,  igoo.o,  a©    =  22  20  10.204 

A  a  :=  -|-  2.956 

B  b  •=.  +  0.003 

C  r  :=  +  0.928 

Dd=.  -|-  0.332 

E     =.  -\-  0.003 

T   fl  =:  0.000 

Apparent  Place,  August  77,  a  =  22  20  14.426 

Pages  294—301  contain  the  Independent  Star- Numbers^  which  can  be  used  for  the  same 
purpose.  The  column  r  gives  the  fraction  of  the  year  from  the  beginning  of  the  fictitious 
year  to  each  date.  These  quantities  are  connected  with  those  of  Bessel  by  the  relations 
given  on  page  289,  where  are  also  found  the  formulae  and  precepts  for  the  application  of 
both  systems  of  numbers.  In  order  to  use  the  Besselian  numbers,  it  is  necessary  to  have 
the  values  of  the  star-constants,  a,  b,  c,  d,  a\  b',  c',  d.  The  independent  star-numbers  are 
given  in  order  that  the  apparent  place  of  the  star  may  be  determined  when  it  is  not  con- 
venient to  compute  these  numbers. 

The  following  is  an  example  of  the  reduction  of  a  star  to  apparent  place  by  the  inde- 
pendent star-numbers: — 

Computation  of  the  apparent  place  of  tt  AquaHi  for  igoo,  August  77,  for  the  upper  transit  at  Wcuhington. 
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Pages  302 — 309  contain  the  mean  places  of  three  hundred  and  eighty-three  stars,  for  the 
beginning  of  the  fictitious  year  1900,  or  the  moment  when  the  sun's  mean  longitude  is  280°. 

The  annual  variations  are  to  be  considered  as  the  differential  coefficients  of  each  co-ordi- 
nate with  respect  to  the  time  at  the  beginning  of  the  year. 

Pages  310 — 321  contain  the  apparent  positions  of  the  four  north  polar  stars,  a,  d  and  I 
Ursae  Minoris,  and  51  Cephei,  for  every  upper  transit  at  Washington.  The  mean  solar  time 
of  transit  is  given  in  the  column  Mean  Solar  Date,  in  order  that  each  transit  above  and 
below  the  pole  may  be  readily  identified.  Suppose,  for  example,  that  the  transit  of  Polaris 
below  the  pole  on  January  26th  is  to  be  found,  and  we  wish  to  know  whether  it  precedes  or 
follows  the  upper  transit  of  the  same  date.  On  page  310,  we  find  that  the  upper  transit 
occurs  January  26.2;  the  lower  transit,  therefore,  occurs  January  26.7.  But,  the  lower  transit 
following  that  of  July  ist  (page  316),  does  not  take  place  until  July  2.3.  Hence,  the  lower 
transit  of  July  ist  precedes  the  upper  one  of  the  same  date.  A  transit  occurring  very  nearly 
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at  noon  may  also  be  identified  without  a  computation  to  ascertain  the  actual  mean  date,  by 
simply  noting  the  tenth  of  a  day  in  the  column  of  Mean  Solar  Date. 

Pages  322 — 397  contain,  for  every  tenth  upper  transit  at  Washington,  the  apparent  places 
of  the  379  other  stars  given  in  the  list  of  mean  places.  The  mean  solar  date  in  each  left 
hand  column  gives  the  day  and  tenth  of  the  transit;  so  that  each  intermediate  transit  may 
be  readily  identified.  Along  with  each  co-ordinate  is  given  the  change  for  ten  days.  This 
quantity  is  to  be  regarded  as  the  differential  coefficient  corresponding  to  the  dates  for  which 
the  star-places  are  given. 

Pages  398 — 405  contain  the  apparent  right  ascension,  declination,  and  semidiameter  of 
the  sun,  and  the  sidereal  time,  all  for  Washington  mean  noon.  Adjoining  columns  give 
the  seconds  of  right  ascension  and  of  declination  for  apparent  noon,  that  is,  for  the  moment 
of  transit  of  the  sun*s  centre  over  the  meridian  of  Washington.  The  hours  and  minutes  of 
right  ascension,  and  the  degrees  and  minutes  of  declination  are  the  same  for  both  mean 
and  apparent  noon.  In  case  they  would  have  differed,  the  minute  which  would  have 
been  numerically  larger  is  diminished  by  one,  and  the  seconds  increased  by  sixty,  so  that 
there  is  always  a  correspondence  between  the  two  numbers.  The  hourly  motions  in  right 
ascension  and  declination  are  given  for  the  moment  of  mean  noon,  but  may  be  regarded 
as  having  the  same  values  for  apparent  noon. 

The  Equation  of  Time  for  Apparent  Noon  is  the  correction  to  be  applied  to  apparent 
time  in  order  to  obtain  mean  time.  '  It  is,  therefore,  mean  time  minus  apparent  time.  Each 
number  as  given  is  the  mean  time  of  transit  of  the  sun's  centre  over  the  meridian  of  Wash- 
ington, counted  from  the  nearest  noon.  The  use  of  all  the  quantities  is  substantially  the 
same  as  in  the  Ephemeris  for  the  Meridian  of  Greenwich. 

Pages  406 — 413  contain  the  right  ascension,  declination,  semidiameter,  and  parallax  of 
the  moon,  at  the  moment  of  transit  over  the  meridian  of  Washington.  The  mean  time 
given  in  the  second  column  is  that  of  transit  of  the  moon's  centre  over  this  meridian.  The 
differences  for  one  hour  of  longitude  are  the  amounts  by  which  the  local  mean  times  of 
transit  over  a  meridian  one  hour  west  of  Washington  exceed  those  given  in  the  column 
Mean  Time  of  Transit,  supposing  the  rate  of  change  to  be  uniform  and  equal  to  what  it  is 
at  the  moment  of  transit  over  the  meridian  of  Washington.  The  next  four  columns  need 
no  especial  explanation,  except  that  the  differences  for  one  hour  of  longitude  are  computed 
as  if  the  motion  of  the  moon  in  right  ascension  were  uniform.  By  means  of  them,  the 
position  of  the  moon  can  be  computed  with  astronomical  accuracy  at  the  moment  of  transit 
over  any  meridian  not  exceeding  one  hour  in  longitude  from  that  of  Washington,  by  taking 
account  of  second  differences.  *With  greater  longitudes  of  the  place,  the  accuracy  of  the 
result  obtained  in  this  way  will  diminish.  The  columns  of  sidereal  time  of  semidiameter 
passing  meridian,  etc.,  do  not  seem  to  need  any  explanation,  except  that  they  all  refer  to 
the  moment  of  transit.  The  column  Bright  Limbs  is  given  to  indicate  to  the  observer 
which  limbs  are  illuminated.  When  two  opposite  limbs  are  both  so  nearly  full  that  they 
can  be  well  observed,  both  are  indicated. 

Pages  414 — 430  contain  the  geocentric  apparent  right  ascensions  and  declinations  of  the 
seven  major  planets,  and  their  semidiameters  and  horizontal  parallaxes,  for  the  moments 
of  all  those  transits  over  the  meridian  of  Washington  which  can  be  observed. 

PART  ///—PHENOMENA. 
This  part  gives  the  principal  astronomical  phenomena  of  the  year,  reduced  to  Washing- 
ton mean  time,  except  in  the  case  of  the  eclipses  and  the  data  for  the  rings  of  Saturn, 
which  are  given  in  Greenwich  mean  time. 

Pages  431 — ^436  inclusive  contain  the  elements  necessary  for  computing  the  eclipses  of 
the  sun  which  occur  during  the  year. 

The  eclipse-elements  are  given  for  the  moment  of  conjunction  of  the  sun  and  moon  in 
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right  ascension.  The  subsequent  tables  and  results  are  not,  however,  computed  from  these 
elements  unchanged;  but  from  the  accurate  positions  of  the  two  bodies  as  interpolated  for 
each  hour  of  the  eclipse.     The  principal  circumstances  of  each  eclipse  are  as  follows: — 

On  the  line  "  Eclipse  begins  "  is  given  the  Greenwich  mean  time  at  which  the  earth  first 
touches  the  moon's  penumbra,  and  the  longitude  and  latitude  of  the  point  of  touching. 

The  "Central  eclipse  begins"  when  the  axis  of  the  moon's  shadow  first  touches  the 
earth,  and  the  longitude  and  latitude  of  the  point  of  touching  follow. 

"  Central  eclipse  at  noon  "  indicates  the  moment  when  the  axis  of  the  shadow  is  coinci- 
dent with  the  plane  of  the  meridian  at  the  point  of  its  intersection  with  the  earth's  surface. 
To  the  observer  at  this  point  the  eclipse  will  be  central  at  the  moment  of  apparent  noon. 

"  Central  eclipse  ends  "  and  "  Eclipse  ends  "  have  the  converse  meaning  of  the  beginning. 

Maps  of  the  Eclipses. — The  regions  in  which  each  eclipse  is  visible,  are  shown  upon  the 
maps  given  in  connection  with  them.  From  these  maps  may  also  be  derived  the  approxi- 
mate determination  of  the  times  of  beginning  and  ending,  and  of  the  magnitude  of  the 
eclipses  at  any  place.  The  dotted  curves  show  the  outlines  of  the  shadow  for  each  hour 
of  Greenwich  mean  time  and  therefore  pass  through  all  the  places  where  the  eclipse  begins 
or  ends  at  that  hour.  To  find  at  what  hour  the  eclipse  begins  at  any  place,  we  determine 
by  inspection  between  what  pair  of  these  curved  lines  the  place  is  situated.  The  eclipse 
will  then  begin  between  these  two  hours  of  Greenwich  mean  time:  the  fraction  of  the  hour 
may  be  determined  by  dividing  the  hour  proportionally  to  the  space  which  it  represents  on 
the  map.  This  division  may  be  a  little  more  exact  by  allowing  for  the  changes  in  this 
space  as  indicated  by  their  varying  width.  The  Greenwich  mean  time  thus  found  must  be 
reduced  to  local  mean  time  by  applying  the  longitude. 

As  an  example,  suppose  we  wish  to  find  the  time  at  which  the  eclipse  of  1900,  May  28, 
begins  and  ends  at  Washington,  D.  C. 

For  the  beginning  we  compare  the  distance  of  the  place  from  the  curves  of  i^  and  2*^ 
and  we  find  it  to  correspond  to  about  15  minutes  from  the  former,  therefore  the  time  of 
beginning  is  approximately  o^  45"^;  for  the  end  we  compare  the  distance  of  the  place  from 
the  curves  of  3^  and  4*^  and  find  it  to  be  about  18  minutes  from  the  former,  therefore  the 
approximate  time  of  end  is  3*^  \%^j  both  of  which  are  probably  correct  to  within  2  or  3 
minutes.    Changing  to  local  mean  time  the  result  will  be: — 

Beginmng,  Ending. 

d      h      m  d        h      m 

Greenwich  mean  time  May  28      o    45  28      3     18 

Loagkude  west  5      8  5      8 

Local  mean  time  May  27     19    37  27    22    10 

In  the  case  of  total  and  annular  eclipses,  a  rough  estimate  of  the  magnitude  of  the 
eclipse  may  be  obtained  from  the  position  of  the  place  relatively  to  the  central  line  and  to 
the  limit.  On  the  central  line,  the  eclipse  is  annular  or  total,  while  on  the  limit,  the  limb 
of  the  moon  only  grazes  that  of  the  sun. 

More  Accurate  Computations. — A  more  accurate  determination  of  the  phases  as  visible  at 
any  point  of  the  earth's  surface  may  be  obtained  from  the  Besselian  elements  which  are  given 
for  every  ten  minutes  of  Greenwich  mean  time.    Their  geometric  signification  is  as  follows: — 

Let  us  imagine  a  plane  passing  through  the  centre  of  the  earth,  perpendicular  to  the  right 
line  joining  the  centres  of  the  sun  and  moon.  This  latter  line  is  the  axis  of  the  moon's 
shadow,  and  the  plane  is  called  the  fundamental  plane.  We  take  the  intersection  of  this 
plane  with  that  of  the  earth's  equator  as  the  axis  of  Xy  and  the  centre  of  the  earth  as  the 
origin  of  co-ordinates.  The  axis  of  Y  is  perpendicular  to  that  of  X,  and  directed  toward 
the  north;  x  and>'  are  then  the  co-ordinates  of  the  point  in  which  the  axis  of  the  shadow 
intersects  the  fundamental  plane.  The  angle  d,  of  which  the  sine  and  cosine  are  both 
given,  is  the  declination  of  that  point  of  the  celestial  sphere  toward  which  the  axis  of  the 
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shadow  is  directed;  this  direction  being  that  from  the  earth  toward  tne  moon  and  sun 
The  angle  fi  is  the  Greenwich  hour-angle  of  this  same  point  of  the  celestial  sphere. 

The  quantities  /  and  /'  are  the  radii  of  the  shadow-cones  upon  the  fundamental  plane, 
/corresponding  to  the  penumbra,  and  /'to  the  umbra,  or  annulus.  The  notation  is  that 
of  Chauvenet's  Spherical  and  Practical  Astronomy,  in  which  r  is  regarded  as  positive  for 
an  annular,  and  negative  for  a  total  eclipse. 

The  angles  /and  /',  the  tangents  of  which  are  given,  are  the  angles  which  the  elements 
of  the  respective  shadow-cones  make  with  the  axis  of  the  shadow;  or,  they  are  the  semi- 
angles  of  the  two  cones. 

At  the  bottom  of  the  table  are  given  the  logarithms  of  the  change  of  Xy  y  and  /*,  in  one 
minute,  in  order  to  facilitate  the  interpolation  to  any  required  moment. 

The  method  of  computing  the  eclipse  from  the  given  elements  is  as  follows:  It  is  pre- 
mised that  the  moments  of  beginning  and  ending  are  those  at  which  the  distance  of  the 
observer  from  the  axis  of  the  shadow  or  penumbra  is  equal  to  the  radius  of  the  latter  at 
the  point  of  observation.     To  find  sucn  distance  and  radius  we  compute — 

(i)  The  co-ordinates,  ^,J7  and  C>  of  the  observer,  at  some  assumed  moment  of  Greenwich 
mean  time,  as  near  as  practicable  to  the  true  time  of  the  required  phase,  together  with 
their  variations  for  one  minute. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  at  the  same  moment,  which,  with 
their  variations  for  one  minute,  are  taken  from  the  tables  of  elements. 

(3)  Hence,  the  position  and  motion  of  the  observer  relative  to  the  axis  of  the  shadow. 

(4)  The  radius  of  the  penumbra  or  umbra  at  a  distance  from  the  fundamental  plane 
equal  to  that  of  the  observer. 

(5)  Then,  assuming  the  motions  to  be  uniform,  we  determine  the  time  required  for  the 
observer  to  be  brought  to  a  distance  from  the  axis  of  the  shadow  equal  to  this  radius. 

The  formulae  and  directions  for  the  several  steps  in  the  computation  are  as  follow: — 
(i)  Find  the  geocentric  co-ordinates  of  the  station  referred  to  the  earth's  equator,  which 
are  represented  by  p  cos  ^'  and  p  sin  ^',  p  being  the  distance  from  the  centre  of  the  earth, 
and  ^'  the  geocentric  latitude.     These  may  be  obtained  from  geodetic  tables,  qr  may  be 
computed  from  the  following  table  by  the  formulae — 

p  cos  <p*  ^  F  cos  ^ 

,       sin  y 
P  sm  ^'  =  —^ 

f  being,  as  usual,  the  geographic  latitude. 


Table  for  Computing  the  Geocentric  Co-ordinates  of  a  Place, 

9 

LoK/^. 

Log  a 

0° 

0.00000 

0.00295 

5 

O.OOOOI 

0.00004    ! 

0.00294 
0.00291        ' 
0.00285 

10 

15 

O.OOOIO 

ao 

0.00017     ^ 

0.00278        ^ 

25 

0.00026      ' 

0.00269        ' 
0.00258      " 
0-00247      " 

30 

0.00037   " 

35 

0.00048 

40 

0.00061     '^ 

0.00074  '^ 

0.00234        ^ 
0.00221 

45 

50 

0.00086   " 

0.00209 

55 

0.00099    *^ 
0.001 1 1    " 

0.00196      *^ 
0.00184      " 

60 

65 

O.OOI2I       ^^ 

^      xo 

0.00174 

7.0 

0.00130     g 
0.00138 

0.00165    J 

75 

0.00157 

0.00152 

80 

0.00143     1 

85 

0.00146 

0.00149    ^ 

90 

0.00147      ' 

0.00147 
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For  the  assumed  Greenwich  mean  time  of  computation,  take  from  the  table  of  elements 
the  values  of  sin  //,  cos  d,  and  /z.     Put: 
A,  the  longitude  west  from  Greenwich.     The  co-ordinates  of  the  observer  will  then  be: — 

^  =  /9  COS  ^'  sin  (/i  —  A) 

ly  =  /»  sin  ff*  cos  //  —  /o  COS  ip*  sin  d  cos  {jjl  —  A) 

C  =  /o  sin  if*  sin  d  -{-  p  cos  ^'  cos  d  cos  ()ti  —  X) 
and  their  variations  in  one  minute  of  mean  time  will  be: — 

$'  =  [7  63992]  p  cos  ^'  cos  (/I  —  A) 

17'  =  [7.63992]  p  cos  ^'  sin  d  sin  (/^  —  A)  =  [763992]  $  sin  // 

C'  is  not  needed. 

(2)  The  co-ordinates  x  and  y  of  the  axis  of  the  shadow  are  taken  from  the  tables  of 
elements  for  the  same  assumed  moment  of  Greenwich  mean  time,  together  with  their 
variations  for  one  minute,  which  are  equal  to  one-tenth  of  the  differences  of  two  consec- 
utive numbers.  The  variations  for  one  minute  are  represented  by  x*  and  y* .  Their  logar- 
ithms are  given  at  the  foot  of  the  tables. 

(3)  The  distance  m  and  position-angle  M  of  the  axis  of  the  shadow  relative  to  the 
observer,  and  the  relative  motions,  n  and  N,  are  computed  by  the  formulae: — 

m  sin  J/  =  jc  —  ^ 
m  cos  M  -=.  y  —  ly 

n  sin  N  =z  x'—  S' 

n  cos  N  =.  y  —  fjl 

(4)  The  radius  L  of  the  shadow  or  penumbra  at  the  distance  C  from  the  fundamental 
plane  is  computed  by  the  formula 

Z  =  /  —  :  tan  / 
/  and  /  being  found  in  the  table  of  elements,  and  C  computed  in  (i). 

(5)  If  the  time  chosen  for  computation  is  exactly  that  of  the  beginning  or  end  of  the 
eclipse,  we  shall  have — 

w  =  Z 

But,  as  this  condition  can  scarcely  ever  be  fulfilled  on  a  first  trial,  a  correction  t  to  the 

assumed  time  is  computed  thus:     Find  the  angle  ^  from  the  equation, 

,        tn  sin  iM'—N\ 
sm  4^  = \- ' 

JLt 

There  will  be  two  values  to  this  angle,  of  which  one  will  be  in  the  first  and  the  other  in 
the  second  quadrant  when  sin  ip  is  positive,  and  one  in  the  third  and  the  other  in  the  fourth 
when  sin  tp  is  negative.  But,  simplicity  will  be  gained  by  taking  only  that  value  of  tp  for 
which  cos  ip  is  positive.  This  value  lies  between  the  limits  +  90°  and  —  90*.  The  cor- 
rection T  to  the  assumed  time  will  be  found  in  minutes,  from — 

'   For  beginning:  _  w  cos  {M — N)  L  cos  4' 

"~  «  n 

For  ending:  ^  m  cos  {M — N)  L  cos  4> 

~~  n  n 

One  such  pair  of  values  of  r  cannot,  however,  give  the  times  of  both  beginning  and  ending 
with  accuracy.  To  attain  accuracy  we  must,  in  commencing  the  computation,  assume  two 
times,  one  near  that  of  beginning,  and  another  near  that  of  ending.  These  approximate 
times  may  be  derived  from  the  chart  of  the  eclipse.  The  computation  for  the  first  assumed 
time  will  give  a  small  value  of  r  which,  applied  to  the  assumed  time,  will  give  a  nearly  cor- 
rect time  for  the  beginning  of  the  eclipse,  and  a  large  value  which,  added  to  the  assumed 
time,  will  give  an  inaccurate  time  of  ending.  The  computation  for  the  second  assumed  time 
will  give  a  small  and  nearly  correct  value  of  t,  to  be  applied  to  the  assumed  time  for  the  end, 
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and  a  large  negative  and  inaccurate  one  to  be  subtracted  for  the  beginning.  We  shall 
thus  deduce  two  times  of  each  phase,  only  one  of  which  is  to  be  considered  approximately 
correct. 

The  more  accurate  times  of  beginning  and  ending  may  now  be  taken  in  place  of  the  first 
assumed  ones,  and  the  computation  may  be  repeated  from  the  beginning,  leading  to  a  pair 
of  values  of  t,  which  should  be  very  small  and  accurate.  Such  a  repetition  of  the  computa- 
tion will  in  general  be  advisable,  to  guard  against  accidental  numerical  errors.  The  follow- 
ing theorem  will,  however,  enable  us  to  obtain  a  second  approximation  to  the  true  times  of 
each  phase  without  repeating  the  computation. 

Theorem. —  The  error  of  each  result  is  approximately  proportional  to  the  square  of  the  cor- 
rection T,  multiplied  by  the  sin^  of  the  sun's  hour-anglCy  (fi—X),  for  the  middle  of  the  interval 
between  the  time  of  computation  and  that  of  the  phase. 

To  apply  this  theorem  we  find  the  two  values  of  t*  sin  (m— ^)  corresponding  to  the  required 
phase.  We  then  find  the  ratio  of  these  quantities — which  will  commonly  be  a  large  num- 
ber, and  divide  the  difference  of  the  results  by  this  ratio.  The  quotient  will  be  a  correction 
to  be  applied  to  the  more  accurate  result  in  such  a  way  as  to  make  it  deviate  yet  more 
from  the  less  accurate  one.  This  correction  should  be  positive  in  the  local  forenoon,  and 
negative  in  the  afternoon,  and  its  value  should  never  materially  exceed  o'".ooi  t*. 

Unless  the  times  chosen  for  computation  are  unusually  in  error,  say  ten  minutes  or  more, 
the  corrected  results  thus  obtained  will  be  theoretically  correct  within  less  than  a  second. 
But  to  guard  against  numerical  errors  it  is  better,  after  making  this  final  correction,  to 
repeat  the  computations  so  far  as  to  obtain  new  values  of  m  and  L  for  the  corrected  times. 
If  these  two  quantities  agree  within  a  unit  of  the  fourth  place  of  decimals,  the  times 
employed  are  generally  correct  within  a  second  of  time.  If  they  differ  too  widely,  further 
corrections  and  computations  may  be  made  by  the  computer  according  to  his  own  judgment. 

It  may  be  remarked  that  the  uncertainty  of  the  ephemerides  is  such  that  a  prediction 
may  be  several  seconds  in  error  from  this  unavoidable  cause  alone. 

Position-angle  of  Point  of  Contact, — The  position-angle  P,  of  the  point  of  contact,  reckoned 
from  the  north  point  of  the  sun's  limb  toward  the  east,  is  found  by  the  formula 
For  beginning  :  Z'  =  jy  —  V^  ±  i8o° 

For  end:  P  =z  N -^  4^ 

it  being  assumed  that,  in  each  case,  the  value  of  ip  is  taken  between  the  limits  ±  90°. 

Computation  of  the  Solaf  Eclipse  of  1900,  May  28,  for  Norfolk,  whose  position  is — 

e  t  ft 

Latitude,      ^  =    +  36     49  •  33 
Longitude,    A  =    +76     17     46 
Constants  for  the  given  place  : — 

P  sin  ^'  =  977529 
p  cos  ^'  =  9.90387 
From  the  Eclipse  Charts  and  the  table  on  page  416  we  find  the  approximate  times  of 
the  phases  to  be— 

d      h     m 

Beginning         May     28     o  40     ^ 

Total  phase  28     i  55     >    Greenwich  Mean  Time. 

Ending  28     3  15     ) 

Greenwich  Mean  Time, 
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May 

Beginning. 

28<»  0"  40" 

ToUl  PhaM. 

i"  55" 

Endinf. 
3"    15' 

A* 
X 

10  44  36 

76  17  46 

294  26  50 

29   29  42 

76   17  46 

313    "   56 

49  29  42 

76    17   46 

333  "  56 
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Bacinning. 

Toul  Phase. 

Bndinc. 

Mean  Time, 

May 

28*  0'  40" 

l"  55" 

3"  15- 

p   COS  f>' 

9.90387 

9.90387 

9.90387 

sin  (A£-i) 
loge 

9.95921  n 

9.86272  n 
9.76659  « 

9.65408  n 

9.86308  n 

9.55795  « 

e 

—  0.72960 

-  0.58424 

-  0.36137 

^  sin  f)' 

9.77529 

9.77539 

9.77529 

cos  d 

9.96886 
9.74415 

9.96884 
974413 

9.96881 

9.74410 

(0 

H-  0.55481 

+  0.55479 

+  0.55475 

^  cos  <p^ 

9.90387 

9.90387 

9.90387 

sin  ^ 

9.56389 

9.56305" 

9.56322 

cos  (At  -  X) 

9.61684 

9.83539 

9.95065 

9.08360 

9.30231 

941774 

(2) 

+  0.12123 

+  0.20059 

+  0.26166 

(0-(2) 

'y 

+  0.43358 

+  0.35420 

+  0.29309 

A>  sin  f '  sin  ^ 

9.33818 

9.33834 

9.33851 

(3) 

+  0.21786 

+  0.21794 

+  0.21803 

P  cos  f '  COS  d  cos  (a4  —  I) 

9.48957 

9.70810 

9.82333 

(4) 

+  0.3087a 

+  0.51062 

+  0.66579 

(3)+(4) 

C 

+  0.52658 

+  0.72856 

+  0.88381 

const,  log 

7.63992 

7.63992 

7.63992 

p  COS 

/  cos  [n  —  I) 
iogr 

9.5*071 

9.73926 
7.37918 

9.85452 

7.16063 

7-49444 

?' 

+  0.001448 

+  0.002394 

+  0.003122 

const  log 

7.63992 

7.63992 

7.63992 

^sin  </ 
log,' 

9.42597  n 

9.32964  a 
6.96956  n 

9.12117a 

7.06589  n 

6.76109  a 

^' 

—   0.001 1 64 

—  0.000932 

—  0.000577 

x-S 

-  0.53316 

+.  0.01252 

+  0.52681 

y  —  v 

—  0.12929 

—  0.00013 

4-  0.1 1350 

x'-S' 

+  0.007765 

+  0.006821 

+  0.006093 

y-v' 

+  0.001831 

+  0.001592 

■\-  0.001230 

m  sin  M 

9.72686  « 

8.09760 

9.72166 

m  cos  M 
tan  ^ 

9.1 1 157  « 

6.1 1394  » 

9-05500 

0.61529 

1.98366  a 

0.66666 

M 

256°  22'  9" 

90»35'42" 

77°  50'  30" 

sin  it/" 

9.98759  n 

9.99998 

9-99014 

log  »» 

9.73927 

8.09762 

9.73152 

«  sin  N 

7.89014 

783385 

7-78483 

n  cos  ^ 
tan  A'" 

7.26269 
0.62745 

7.20194 

7.08991 

0.63 191 

0.69492 

N 

76°  43'  55" 

76°  51'  45" 

78°  35'  13" 

sin  iV 

9.98825 

9.98848 

9-99133 

log  a 

7.90189 

784537 

7-79350 
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Greenwich  Mean  Time, 


Local  Mean  Time, 
Duration  of  totality, 


Beginning. 

Total  PbaM. 

Bading. 

e,                     May 

38*  0''  40" 

i''55" 

3"  15- 

tan/ 

7.66390 

7.66174 

7-66390 

logC 

9.72146 

9.86247 

9.94636 

738536 

7.52421 

7.61026 

Ctan/ 

+  0.00243 

+    0.00334 

•+-  0.00408 

/ 

+  0.54319 

—    0.00252 

+  054355 

L 

+  0.54076 

—   0.00586 

+  0.53947 

M-N 

179°  38'  14" 

13°  43' 57" 

359°  15*  17" 

sin  {M—N) 

7.80152 

937546 

8.ii4i8ff 

logw 

973927 

8.09762 

9.73152 

colog  L 

0.26699 

2.23210  » 

0.26803 

sin  ^ 

7.80778 

9.70518  » 

8.1 1373  « 

<l> 

+  0»  22'  5"      - 

-  30'  28'  40" 

-  o«  44'  40" 

log^ 
n 

1.83738 

0.25225 

1.93802 

zo%{M^N) 

9.99999  « 

9.98740 

9.99996 

«.83737  n 

0.23965 

1.93798 

-^cos(ilf-iV^) 

+  68.765 

-  1736 

-  86.692 

logZ 

9.73301 

7.76790  « 

9.73197 

cos  iff 

9.99999 

9-9354* 

9.99996 

colog  n 

2.0981 1 

2.15^63 

2.20650 

1.83111 

985795  » 

1.93843 

L  cos  4f 

n 

T  67.781 

^  0.721 

±  86.782 

T 

+  0.984 

-  2-457 

—  1.015 

m 
+     0.090 

h         m 

h         m 

h         m 

T 

0       40 

I       55 

3     15 

t 

0       40.984 

'       52.543      3     ,5.090 
I       53985 

X 

+  5        5184 

+  5        51 

84  +  5    5.184 

d       h 

m                         d       h 

m 

d       h          m 

May          27  19  35.800          ^^  ^^ 

27  20 

47.359 
48.801 

27    22         9.906 

1.44 


No  correction  is  necessary  since  the  assumed  times  differ  very  little  from  the  computed 
ones. 


Therefore  we  have 

Beginning  of  the  eclipse, 
Beginning  of  total  eclipse, 
End  of  total  eclipse. 
End  of  the  eclipse, 
Angle  of  position: 

N 

iP  (+  i8o<>) 

F 


May 


d  h     m       s 

27  19  35  48-0 

27  20  47  21.5 

27  20  48  48.1 

27  22     9  54.4 


Beginning. 

o  * 

76  43.9 

^79  37-9 
256  21.8 


Local  Mean  Time. 

Ending. 
78    35.4 

-  o  447 
77  50.7 


from  the  north  point  of  the  sun's  disk  towards  the  east  for  direct  image. 
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The  Mean  Places  of  Stars  Occulted  During  the  Year, — Pages  438 — ^441  contain  the  mean 
places  for  1900.0  of  stars  (other  than  those  given  on  pages  302 — 309)  occulted  by  the  moon 
in  1900,  with  their  annual  proper  motions. 

Elements  of  Occultations. — Pages  442 — 471  give  the  elements  for  the  prediction  of  the 
times  of  occultation  of  stars  and  planets  by  the  moon.  In  the  columns  referring  to  the 
star,  those  headed  Redans  from  1900.0  give  the  quantities  necessary  to  reduce  the  mean  place 
of  the  star  at  the  beginning  of  1900  to  its  apparent  place  at  the  time  of  occultation.  These 
reductions  are  sufficiently  accurate  to  be  definitive. 

The  quantities  in  the  following  five  columns  are  all  given  for  the  moment  of  geocentric 
conjunction  of  the  star  and  moon  in  right  ascension.  Let  there  be  a  line  passing  from  the 
star  through  the  centre  of  the  moon,  and  let  a  plane  perpendicular  to  this  line  pass  through 
the  centre  of  the  earth:  this  plane  will  be  the  fundamental  plane  for  the  occultation.  The 
system  of  co-ordinates  is  similar  to  that  already  described  for  eclipses.  The  cone  circum- 
scribing the  moon  and  star  may  be  regarded  as  a  cylinder  having  everywhere  the  same 
diameter  as  the  moon.  This  cylinder  will  intercept  the  fundamental  plane  in  a  circle  of 
which  the  linear  diameter  will  be  the  same  as  that  of  the  moon. 

The  Washington  Mean  Time  is  the  moment  at  which  the  two  bodies  are  in  geocentric 
conjunction  in  right  ascension.  At  this  moment  the  co-ordinate  x  of  the  axis  of  the  cylin- 
der on  the  fundamental  plane  has  the  value  zero.  The  column  Hour-Angle  H  gives  the 
common  geocentric  hour-angle  of  the  moon  and  star  at  the  same  moment,  counted  from 
the  meridian  of  Washington — positive  toward  the  west  and  negative  toward  the  east. 
Column  F  gives  the  co-ordinate  j'  of  the  axis  of  the  cylinder  upon  the  fundamental  plane 
at  the  same  moment.  Columns  x*  and  y  give  the  hourly  variation  of  x  and  y.  The  linear 
unit  in  these  columns  is  the  earth's  equatorial  radius.  The  limiting  parallels,  north  and 
south,  show  the  extreme  limits  of  latitude  within  which  the  occultation  will  be  visible. 

By  the  aid  of  these  elements,  the  Washington  mean  time  of  immersion  and  emersion  of 
a  star  behind  the  limb  of  the  moon  may  be  computed  for  any  part  of  the  earth  by  a  method 
nearly  the  same  as  that  already  explained  for  computing  eclipses,  only  more  simple. 

We  shall  first  show  how  to  compute  an  isolated  occultation  for  a  particular  place, 
assuming  it  to  be  visible  at  that  place,  and  then  show  how  all  the  occultations  which  will 
be  visible  at  a  place  may  be  selected  and  computed  by  a  more  rapid  process. 

(i)  The  geocentric  co-ordinates  of  the  place,  p  sin  f'  and  p  cos  fp\  are  to  be  computed 
by  the  formulae  and  table  given  in  connection  with  eclipses  on  page  527. 

As  in  the  case  of  eclipses,  it  is  necessary  to  have  an  approximate  time  of  the  phenomenon, 

corresponding  to  that  obtained  from  the  charts  of  the  eclipses.     The  quantity  H  being  the 

Washington  west  hour-angle  of  the  two  bodies  at  the  moment  of  geocentric  conjunction, 

H^X  will  be  the  local  hour-angle  of  the  star  at  this  same  moment.     Let  us  call  this  angle 

h^  putting 

h^^H^X 

where  X  is  the  longitude  west  of  Washington. 

The  next  step  will  then  be  to  find  the  approximate  moment  of  apparent  conjunction  in 
right  ascension  as  seen  from  the  place.  An  approximate  correction  to  reduce  the  time  and 
hour-angle  for  geocentric  conjunction  to  those  for  apparent  conjunction  may  be  taken  from 
Mr.  DowNEs's  table,  printed  in  the  volumes  of  the  Ephemeris  for  1882 — 1899.  This  cor- 
rection will  have  the  same  sign  as  h^ 

When  this  table  is  not  available,  the  correction  may  be  computed  thus:  Compute  the 
quantities  ^o>  ^'  ^^^  "^  from  the  formulae, 

^o  =  ^  cos  sp'  sin  Ao 

e'  =  [9.4192]  cos  {h^  -f  Yi  h^) 
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T  will  then  be  the  approximate  interval  between  the  times  of  geocentric  and  local  conjunc- 
tion. By  applying  it  to  the  Washington  mean  time  of  the  former,  as  given  with  the  ele- 
ments, we  shall  have  the  Washington  mean  time  of  the  latter  within  a  few  minutes. 

The  average  duration  of  an  occultation  is  about  an  hour.     Thence,  by  adding  o^.s  to  and 
subtracting  it  from  the  mean  time  of  apparent  conjunction,  we  shall  have  approximate 
times  of  the  phases  of  immersion  and  emersion  for  farther  computation.     Let  us  then  put, 
Ti  =  T  -  o\s 
T,  =  T  +  oKs 

T,  the  Washington  mean  time  of  geocentric  conjunction  in  R.  A. 
d,  the  declination  of  the  star. 
(2)  Compute  for  the  moments  T-\-  ti  and  T'  +  ^2  the  following  quantities,  in  which  we 
write  T  for  each  of  the  quantities  tj  and  tj.     The  latter,  when  used  as  angles,  are  to  be 
changed  to  arc  by  multiplying  by  15,  and  the  minutes  are  to  be  further  increased  by  one- 
sixth  the  number  of  degrees  in  order  to  reduce  to  the  sidereal  hour-angle. 
^  =:  P  cos  ^'  sin  (^o  +  ^) 

Tf  :=  p  sin  y'  cos  </  —  p  cos  f '  sin  d  cos  (^o  +  ^) 
S'  3=  [9.4192]  p  cos  ^'  cos  (Ao  +  t) 

19'  =  [9.4192]  p  cos  ^'  sin  d  sin  {Aq  +  t)  =  [9.4192]  ^  sin  d 
X  ^  x'  r 

Compute. m,  M^  n  and  iVfrom  the  equations 

m  sin  M  =  X  —  ^ 
m  cos  M  =i  y  —  71 

n  sin  JV  =  x'  —  ^' 
n  cos  -A^  =  y  —  17' 

sin    tp     =  [0.5650]  m  sin  (M  —  N) 
Then,  /i  and  t%  from  the  equations 

/i  =  -  ^cos  (M^N)-^  [9AZSo\  ^^g  ^     (Beginning.) 
ft  n 

/,  =  _  ^cos  (ilf  —  N)  4.L94350]  ^^g  ^^     ^g^^  J 

The  quantities  /i  and  /»  will  then  be  the  corrections  in  minutes  to  be  applied  to  the 
respective  times  T  -^  x^  and  7^  -f-  tj  to  obtain  the  Washington  mean  times  of  the  phases. 

As  in  the  case  of  eclipses,  the  small  value  of  t\  will  give  an  accurate  result  for  one  phase, 
and  the  large  value  an  inaccurate  result  for  the  other.  Both  accurate  results  may  then  be 
corrected  by  comparison  with  the  inaccurate  one,  in  the  way  described  for  eclipses,  and  a 
result  obtained  which  will  probably  be  correct  within  a  fraction  of  a  minute  of  time. 

As  a  check  upon  the  result,  it  will  be  advisable  to  compute  ^,  ij,  x  and  y  for  the  moments 
finally  obtained.     If  the  times  are  correct  these  quantities  will  fulfil  the  condition, 

^J  (x  —  ^)^-\-{y  —  if  =  0.2723 

If  log  m  sin  i^M  —  N)  =  9.4350  nearly,  a  recalculation  will  generally  be  necessary  to 
determine  whether,  numerically,  sin  ^  <  i,  or  sin  ^^  >  i.  In  the  latter  case,  the  impossible 
value  of  sin  tjf  indicates  that  an  occultation  at  the  given  place  is  impossible,  unless  the 
computed  distance  from  the  moon's  limb  is  within  the  errors  of  the  ephemerides  of  the 
moon  and  star. 

In  such  cases  of  near  approach  to  the  moon's  limb,  we  may  take  4f  =  90®,  or  270*^,  accord- 
ing as  sin  (M  —  iV)  is  positive  or  negative  ;  and  for  finding  the  time  of  nearest  approach, 

m  cos  {M  —  N) 
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Putting  n  for  the  moon's  horizontal  parallax,  the  distance  from  the  moon's  limb  will  be, 

w  [m  sin  (M  —  iV)  —  0.2723] 
disregarding  the  sign  of  sin  {M  —  N)\  or,  allowing  for  the  augmentation  of  the  semidi- 
ameter, 

ff  \fn  sin  {M  —  N)  —  0.2723]  [i  +  «  sin  r] 
where 

z  :=z  p  cos  f '  cos  d  cos  (A©  +  t)  +  A*  sin  f '  sin  // 

The  position-angle  P,  of  the  line  from  the  moon's  centre  to  the  star  at  the  times  of  con- 
tact, reckoned  from  the  north  point  toward  the  east,  is  given  by  the  formulae:  — 

P  zsi  N  —  ^  for  immersion, 

i'  =  JV+  ^  =t  180**     for  emersion, 
it  being  supposed  that  the  value  of  ^,  in  each  case,  is  taken  between  the  limits  ±  90®. 
To  find  the  angle  from  the  vertex,  we  compute  the  angle  C  from  the  formula, 

in  which  the  value  of  /  corresponding  to  the  phase  is  to  be  used.     Then 

F=P^C 
is  the  angle  from  the  vertex,  also  reckoned  from  the  north  toward  the  east. 

As  an  example  of  an  isolated  occultation,  we  will  compute  that  of  53  Tauri,  on  August 
17,  1900,  for  Albany,  whose  position  is 

f  =  +  42^  39'  49".5 
^  =  —     o'*   13"  I2».9 
Constants  for  the  given  place, 

p  sin  f '  =  9.8288 
p  cos  ^'  =  9.8672 

From  the  elements  on  page  461,  we  have 

b       m 

^==-3  48.3 
ho  =  H—X^  -  3  35-1 
From  DowNEs's  Table,  or  from  the  formulae  on  page  532,  we  find  the  correction  to  the 
Washington  mean  time  of  geocentric  conjunction  to  be  about  —  i**  13",  therefore  the 
Washington  mean  time  of  apparent  conjunction  at  the  given  place  is  August  17*  13*^ 
27.3" ;  subtracting  and  adding  30™,  we  shall  have  the  approximate  Washington  mean  times 
of  immersion  and  emersion  to  be  used  in  the  computation,  thus : 


b     m 

d      h        m 

r,  =  -  I    43 

T  + 

n 

=  August    17  12  57.3 

T,  =  -  0  43 

T  + 

Ta 

=          "            17    13    57.3 
Immersion, 
d       h       m 

Emersion, 
h       m 

n  Mean  Time, 

August 

17  "  57-3 

13  57-3 

ho 

—          3  351 

-     3  351 

T 

(in  sidereal  time) 

—           I  43-3 

—     0  431 

K  + 

T  (in  arc) 

-        79°  36' 

-  64"  33' 

P  cos  ^' 

9.8672 

9.867a 

sin 

{K  +  r) 

9.9928  n 

9-9557  « 

loge 

9.8600  n 

9.8229  n 

e 

—       0.7244 

—       0.6651 
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Immertion.  Emersion. 

Washington  Mean  Time,  August  17^  i2*»  51^ -Z  ^3^  57°*-3 

p  sin  f '  (  9.8288  9.8288 

cos  d  ]  9.9704  9-9704 

9.7992 

+  0.6298 

9.8672 

95524 
9.6332 

9.0528 

+  0.1 129 

+  0.5169 

9.4192 

95004 

8.9196 

+  0.0831 

9.4192 

9 3753 « 

8.7945  n 

—  0.0623 
9.7628 
98553  n 
9.6181  n 

—  0.4151 
8.7235 
8.5788  n 

—  0.0379 
+  0.5371 


9.7992 

(I) 

+  0.6298 

p  COS  f ' 

f  9.867a 

sin  d 

1    9-5524 

COS  {K  +  r) 

•  1    9-2565 

^  8.6761 

(2) 

.      +  0.0474 

(i)-(2)                     ^ 

4-  0.5824 

const,  log 

C  9-4192 

p  cos  f '  cos  (Ao  +  t) 

T   9-1237 

log?' 

^  8.5439 

?' 

+  0.0349 

const,  log 

~  9.4192 

?  sin  d 

y  94124 « 

logV 

^  8.8316  « 

V 

—  0.0679 

log*' 

9.7628 

log  r 

0.2346  « 

log  j: 

9-9974  « 

jp 

-  0.9940 

logy 

8.7235 

Kjt-iT        logy  T 
^^               yr 

8.9581  n 

—  0.0908 

r 

+  0.5371 

^.               ■■  y 

+  0.4463 

X-? 

—  0.2696 

y-v 

—  0.1361 

x-  -e 

+  0.5442 

'y  ^  rl 

4-  0.1208 

1  • )            m  sin  ^ 

9-4308  « 

m.cos  ^ 

9.1338  « 

XanM 

0.2970 

M 

243°  13' 

1    1 '           sin  M 

99507  « 

'  '  ('.■  1  ■                 log  »» 

9.4801 

«  sin  N 

9-7358 

«k:os  ^ 

9.0821 

tanJV 

0-6537 

N 

770  29' 

siniV 

9.9896 

log« 

9.7462 

colog  60 

8.2218 

+  0.4992 

-f-  0.2500 
—  0.0177 
+  0.4960 
+  O.II52 

9-3979 
8.2480  fr 

1. 1499  » 

94"  3' 
9.9989 


9.3990 

9.6955 
9-0615 

0.6340 

76«  SS' 
9.9886 

9.7069 
841218 


log «'  7.9680  7.9287 
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Immersion. 

Emersion. 

Washington  Mean  Time,               August 

const,  log 

log  tn 

sin  {,M  —  N) 

IT*  12"  sT-'.z 
'^  0.5650 
\  9.4801 
1  9-39 1 7 

i; 

j"  57°-3 
0.5650 
9.3990 
9.4692 

sin  </' 

^9.4368 
15"  52' 

94332 
15^4' 

J  ,                 —                   : . 

1       ^ 

(T   i-5"i 

1.4703 

cos  {M 

-j\r) 

y  9.9864 » 
^  1.4985 » 

9.9803 
1.4506 

^cos(^- 

-j\r) 

m 

+    31-52 

— 

m 
28.22 

const,  log 

colog  n' 

cos  (p 

9.4350 
2.0320 
9.9831 

94350 
2.0713 
9.9834 

1.4501 

1.4897 

[9.4350] 

cos  ip 

m 
—      28.19 

+ 

m 
30.88 

t 

+         3.3 

+ 

2.7 

Washington  Mean  Time  of  Phase, 

T 

August 

d       h        m 
17    12    57.3 

17    13      0.6 

h        m 

13  57-3 

14  0.0 

Albany  Mean  Time, 

X 

u 

—       0    13.2 
17    13    13.8 

■^~ 

0  13.2 
14  13.2 

Angle  of  position: 

N 
i8o<^) 

0       f 

77  29 
15  52 

76  55 
195  44 

P  61  37  272  39 

from  the  north  point  of  the  moon's  limb  toward  the  east  for  direct  image. 

Prediction  of  Many  Occult  at  ions  for  a  Given  Place, — When  it  is  desired  to  predict  all  the 
occultations  which  will  be  visible  at  some  one  place,  tables  may  be  constructed  and  applied 
in  such  a  way  as  to  greatly  diminish  the  labor  of  computation.  In  using  such  tables,  the 
most  convenient  course  will  be  to  find  for  each  occultation  the  hour-angle  of  the  star  at  the 
moment  of  apparent  conjunction  in  right  ascension,  as  seen  from  the  place  of  observa- 
tion. The  table  of  elements,  pages  442 — ^471,  gives  H^  the  Washington  hour-angle  at  the 
moment  of  geocentric  conjunction.  The  corresponding  geocentric  hour-angle  at  the  place 
will  be 

h^^^  H —  X     (>l  =  west  longitude  from  Washington). 

The  moment  of  apparent  conjunction,  as  seen  from  the  station,  will  be  given  by  the  con- 
dition f  =:  xf  or,  using  the  values  of  f  and  x^ 

P  cos  ^'  sin  h  ^  X*  T 

h  being  the  west  hour-angle  of  the  star  at  the  moment  in  question,  and  r  the  interval,  in 
hours  of  mean  time,  which  has  elapsed  since  geocentric  conjunction.  We  shall  therefore 
have, 
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for  the  hour-angle  at  the  end  of  the  interval  r  after  geocentric  conjunction.     In  strictness,  r 

should  here  be  multiplied  by  the  factor  i  +  -p ,  because  the  star  moves  a  little  more 

365.25' 

than  15^  in  an  hour  of  mean  time;  but  the  error  arising  from  the  neglect  of  the  factor  is 

too  small  to  be  important,  as  it  will  affect  the  predicted  time  of  conjunction  by  less  than 

10. seconds.     The  equation  for  finding  r  is  therefore, 

p  cos  ^'  sin  (Ao  +  t)  =  jc'  T 

The  quantities  A©  and  x'  being  derived  immediately  from  the  data  of  the  Ephemeris,  the 
quantity  r  is  readily  obtained  by  successive  approximation,  and  may  be  tabulated  as  a 
function  of  h^  and  jc'.     The  computation  of  t  is  effected  as  follows.     We  have 

sin  (Ao  -|-  ^)  =  sin  A©  +  2  sin  j4  r  cos  (h^  +  }^t)  (i) 

The  value  of  t  in  arc  being  seldom  more  than  24°  we  may  put  t  itself  for  2  sin  J^  r.  The 
equation  will  then  become 

p  cos  ^  sin  Ao  +  T  p  cos  ^  cos  (A©  +  J^  ^)  =  ^  ^ 
from  which  we  find 

p  cos  ^'  sin  Ao 


""  jc'  —  p  cos  f '  cos  (Ap  +  J4  t) 
To  tabulate  r,  we  must  first  have  a  table  of  the  quantities 

f  =s  />  cos  f '  sin  h 


(2) 


^'  =s  [9.41916]  p  cos  ^'  COS  A  ^^^ 

which  table  may  be  formed  for  every  10  minutes  (in  time)  of  A.  If  we  then  put  fo  for  the 
value  of  f  corresponding  to  A  =  ^o and  f '1  for  the  value  of  f '  corresponding  to  AsaAo+  }i  r, 
we  shall  have 


x'^  e'l 


(4) 


Since  we  must  know  the  value  of  r,  approximately,  before  we  can  take  ^'1  from  the  table, 
this  equation  can  be  solved  only  by  successive  approximations.  The  approximations  con- 
verge so  rapidly  as  to  offer  no  difficulty.  It  will  be  best  to  begin  by  comparing  values  of  r 
for  the  two  extremes  of  x',  namely,  x'  =:  0.48  and  x'  =  o.6o,*because  the  approximate  values 
of  T  can  then  be  interpolated  for  all  the  intermediate  values  of  x\  For  the  first  approxima- 
tion may  be  taken — 

J^  T  =  50™  sin  -  Aq     (for  x'  =s  0.48) 

!  (5) 

J^  T  =  40™  sin  -  Ao     (for  x'  =  0.60) 

or,  the  approximate  values  of  t  may  be  taken  from  Mr.  Downes's  table.  It  will  be  best  to 
make  the  computation  for  every  30"  of  A^,  and  to  find  the  intermediate  values  of  r  for  every 
10™  by  interpolation.  Then  for  each  30"  of  A^  we  take  ^'  from  a  table  with  the  argument 
Ao+  }i  '^f  and  log  f  with  the  argument  Ao,  and  thence  compute  r  by  (4).  If  the  value  of  r 
thus  arrived  at  differs  more  than  3™  from  that  employed  in  taking  out  f',  a  new  value  may 
be  used  to  correct  f ',  and  the  computation  may  be  repeated.  The  values  corresponding  to 
x'  =  0.51,  x'  =s  0.54,  and  x^  =s  0.57,  can  then  be  computed  with  the  single  interpolation  of 
approximate  values  of  t,  and  afterward  the  table  can  be  extended  by  interpolation  to  every 
o.oi  of  x*  between  x'  =  0.48  and  x*  =  0.60.  It  will  be  best  to  compute  r  in  the  first  place 
to  every  0.00 1  of  an  hour,  and  to  drop  the  last  figure  in  forming  the  definitive  table.  The 
table  thus  formed  will  be  called  Tad/f  /. 
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The  values  of  jj  and  ij'  may  then  be  tabulated  for  every  degree  of  the  star's  declination, 
and  every  lo"  of  A.  It  is  a  mere  question  of  convenience  whether  to  compute  the  table  for 
negative  values  of  d,  since  by  putting 

fji  =s      p  sin  ^  cos  d 

179  s  — -  /9  cos  <p'  sin  d  cos  h 

7li  may  be  given  in  a  table  of  single-entry ;  and  taking  17s  from  the  table  of  double-entry  for 
a  positive  //,  we  shall  have 

1?  =  T?l   ±   1?» 

the  lower  sign  being  used  for  a  negative  d.  But  the  extension  of  the  table  for  17  to  negative 
values  of  d  is  so  readily  made  that  it  will  probably  be  found  better  to  do  it,  so  as  to  save 
taking  out  y^  and  i^t  separately. 

This  table  for  1^  will  be  called  Table  11^  and  the  corresponding  one  for  y{  with  the  same 
arguments  Table  III,    The  precepts  for  using  the  tables  will  then  be  as  follow: — 

From  Table  I  with  the  arguments  x?  and  -^  —  >l  =  A©  take  out  the  value  of  t.  It  will  be 
sufficient  to  use  the  nearest  o.oi  of  x\  r  will  be  of  the  same  sign  as  h^y  Then,  enter  Table 
II  with  the  arguments  d  (the  star's  declination)  and  ^  s  ^o  +  ^»  ^^^^  take  out  the  value  of  17. 
Form  the  quantities^  =  K+Z  ^>  and  j'  —  17.  If  the  latter  quantity  lies  between  the  limits 
±  0.28,  it  is  almost  certain  that  there  will  be  an  occultation.  If  it  falls  without  the  limits 
:t  0.33,  it  is  almost  certain  that  there  will  not  be  an  occultation.  A  convenient  rule  to 
adopt  will  be — 

y  <  o.io,  limits  s  Jr  0.29 

o.io  <y  <  0.15,  limits  =  ±  0.30 

0.15  <y  <  0.20,  limits  =  ±  0.31 

0.20  <  y  limits  =  ±  0.33 

Here,  only  the  absolute  value  of  f  is  to  be  considered,"without  respect  to  its  algebraic  sign. 

\i  y-^il  falls  between  the  limits  thus  indicated,  take  the  values  of  f '  and  r{  from  the 
apiMTopriate  tables  and  compute  v,  Q  and  A  from  the  equations 

t;  sin  ^  =s  y  —  17' 
V  cos  Q  =s  x'  —  S' 

z:^  ss(y  —  y^)  cos  Q 

If  A  >  0.2723  or  log  A  >  9.4350  there  will  be  no  occultation,  though  the  moon  may 
graze  the  star  when  ^  —  0.2723  is  very  small.     If  A  <  0.2723,  compute 

r,  =  -^^-^^sine  cosP^—^—     (i'<i8o«) 

V  0.2723     ^     ^  ' 

0.2723  sin  JP 

^* V 

We  shall  then  have — 

Local  mean  time  of  immersion,  7'— ^  +  ^  +  ^i^'''a 
Local  mean  time  of  emersion,      ^— >l  +  ^  +  ^i  +  ''2 

Position-angle  from  north  toward  east  at  immersion,  180**  —  Q  ^  P 
Position-angle  from  north  toward  east  at  emersion,     180**  —  Q-^-  P 
In  predicting  the  occultations  for  a  given  place,  the  first  operation  will  be  to  go  over  the 
list  of  occultations  in  the  Ephemeris,  and  select  those  which  may  be  visible.     The  con- 
ditions of  possible  visibility  are : — 

I.  The  limiting  parallels  in  the  last  columns  must  include  the  latitude  of  the  place. 
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2.  The  quantity  H^X^  taken  without  regard  to  sign,  must  be  less  than  the  semi-diumal 
arc  of  the  star  by  at  least  one  hour.  On  very  rare  occasions  an  emersion  might  be  seen  in 
the  east  horizon,  or  an  immersion  in  the  west,  when  this  difference  is  a  few  minutes  less 
than  an  hour. 

3.  The  sun  must  not  be  much  more  than  an  hour  above  the  horizon  at  the  local  mean 
time  T^  X^  unless  the  star  is  bright  enough  to  be  seen  in  the  day  time. 

The  most  convenient  course  will  be  to  write  the  value  of  —  >l  on  the  bottom  of  a  sheet  of 
paper,  and  passing  through  the  list  of  occultations,  pause  over  each  one  for  which  condi- 
tion (i)  is  fulfilled,  and  examine  whether  conditions  (2)  and  (3)  are  fulfilled.  If  either 
fails,  the  computer  passes  on.  Very  often  it  will  require  some  examination  to  find  whether 
JI —  ^  or  T —  X  falls  within  the  limits;  in  these  cases,  the  computer  may  mark  the  occulta- 
tion  for  trial  and  leave  the  decision  for  the  subsequent  operations.  The  whole  list  can  be 
gone  over  in  less  than  a  day,  and  it  will  probably  be  found  that  about  one-tenth  of  the 
occultations  are  marked  for  trial. 

Phenomena  of  Planets  and  Satellites ,  pages  474 — 507. — These  are,  for  the  most  part,  suffi- 
ciently explained  in  the  body  of  the  work.  The  following  additional  explanations  are 
added  for  completeness  : — 

Disks  of  Mercury  and  Venus ,  pages  474 — 475. — The  angle  d,  needed  in  reducing  meridian 
observations,  is  the  angle  which  the  arc  of  the  great  circle  from  the  planet  to  the  sun, 
makes  with  the  arc  from  the  planet  toward  the  west,  reckoned  in  the  direction  west,  north, 
east,  south.  This  position-angle  is  reckoned  from  o®  to  360**,  as  in  the  measurement  of 
double  stars,  the  planet  taking  the  place  of  the  central  star.  But  its  measure  is  90^  greater 
than  that  of  a  double  star. 

We  may  also  regard  0  as  expressing  the  angle  which  the  line  of  cusps  makes  with  the 
meridian,  the  positive  direction  of  the  meridian  being  toward  the  north,  and  the  positive 
direction  of  the  line  of  cusps  that  in  which  a  person  following  this  line  would  have  the 
illuminated  portion  of  the  disk  on  his  right. 

Satellites  and  Disk  of  Mars^  page  476. — This  page  gives  the  Washington  mean  time  of 
the  greatest  eastern  and  western  elongations,  the  position  angles  and  the  distance  of  the 
satellites  from  the  centre  of  the  planet,  for  elongations  visible  at  Washington  and  the 
apparent  disk  of  the  planet  for  every  thirtieth  day  throughout  the  year. 

Satellites  of  Jupiter y  pages  477 — 501. — The  times  of  phenomena  are  explained  at  the  foot 
of  each  page  ;  the  diagram  is  on  page  477. 

Phenomena,  pages  508—509. — The  conjunctions,  quadratures,  and  oppositions  of  the 
planets  with  respect  to  the  sun,  give  the  hours  when  the  longitude  of  each  planet  differs 
from  that  of  the  sun  by  o**,  90**,  or  180**. 

The  conjunctions  of  the  moon  and  planets  with  each  other  are  given  in  right  ascension. 
The  degrees  and  minutes  to  the  right  show  the  difference  of  declination  at  the  moment  of 
conjunction. 

Latitude  by  Observed  Altitude  of  Polaris, — Table  IV  replaces  the  iTables  A,  B,  C,  D,  given 
as  a  Supplement  to  the  volumes  of  the  Ephemeris  for  1874 — 1881,  and  is  iii tended  for  use 
at  sea  and  reconnaissance  on  land.  It  will  furnish  an  approximate  value  of  the  latitude, 
the  probable  error  of  which,  in  so  far  as  the  table  is  concerned,  will  be  a  few  tenths  of  a 
minute  of  arc. 

The  directions  for  using  the  table  are  adapted  to  a  right  ascension  of  Polaris  equal  to 
ih  23™.o.  Somewhat  greater  accuracy  may  be  insured  by  substituting  the  right  ascension 
of  Polaris  at  the  date  of  observation,  from  pages  310—321  of  this  volume. 
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ON  THE  CONSTRUCTION  OF  THE  AMERICAN  EPHEMERIS 
AND  NAUTICAL  ALMANAC  FOR  1900. 

In  the  volume  of  the  Ephemeris  for  1900  the  adopted  constants  of  precession,  nuta- 
tion and  aberration,  and  the  mean  obliquity  of  the  ecliptic,  are  as  follows: 

Precession,        50". 2482  -j-  o". 00022  /,  Newcomb,  Astronomical  Constants, 

Nutation,  9"-2i,  Paris  Conference^  18^6. 

Aberration,        2o".47,  Paris  Conference^  1896 

Obliquity,  20**  27'  8".26 — o".468  /,  Newcomb,  Astronomical  Constants, 

where  /  is  the  number  of  years  after  1900. 

The  nutation  given  on  page  286  is  derived  from  Newcomb's  Tables  of  the  Sun,  tables 
XXXII  and  XXXIII,  and  does  not  include  the  terms  of  short  period.  This  value  of  the 
nutation  has  been  used  in  all  the  ephemerides  of  the  sun,  moon  and  planets,  and  in  the 
apparent  places  of  the  stars,  which  are  given  every  tenth  day. 

The  terms  of  short  period  in  the  nutation  given  on  pages  287 — 288  are  derived  from 
tables  XXXIV,  XXXV,  XXXVI,  and  XXXVII  of  Newcomb's  Tables  of  the  Sun,  These 
terms  are  included  in  the  values  of  d^  and  ^e  used  in  the  computation  of  the  star  num- 
bers (p.  289);  they  are  also  included  in  the  computation  of  the  daily  ephemeris  of  the 
four  circumpolar  stars,  but  the  quantity  /'  =  —  o".i866  sin  2  ([  -|-  o".o622  sin  (<C  —  P), 
which  is  the  same  for  all  the  stars,  is  omitted. 

The  mean  places  of  the  383  stars,  given  on  pages  302 — 309,  are  from  a  new  catalogue 
of  standard  stars  prepared  under  the  direction  of  Professor  Newcomb  and  not  yet 
published. 

The  apparent  places  of  the  stars,  pages  310 — 397,  have  been  derived  from  new  tables 
prepared  under  the  same  general  plan  as  those  given  in  the  Star  Tables  of  the  American 
Ephemeris,  Washington,  1869.  The  apparent  places  of  Sirius  and  Procyon  have  been 
corrected  for  the  effect  of  orbital  motion,  as  determined  from  Axjwers's  investigations; 
the  value  of  these  corrections  are — 

Procyon. 

8 

J  a  =s  +  0.054  J  ^  =  —  0.68 

J  a  r=  -|-  0.046  J  d  ss  —  0.80 

The  ephemeris  of  the  sun  is  constructed  from  Newcomb's  Tables  of  the  Sun,  Part  I, 
Vol.  VI,  Astronomical  Papers  of  the  American  Ephemeris, 

The  adopted  value  of  the  mean  equatorial  horizontal  parallax  of  the  sun  is  8".8o. 
Paris  Conference,  1896. 

The  adopted  semidiameter  of  the  sun  at  the  earth's  mean  distance  is  that  of  Auwer^s, 
16'  59".63;  for  the  apparent  semidiameter  this  value  is  increased  by  i".i5  for  irradiation, 
but  the  constant  i".i5  is  omitted  in  the  computation  of  eclipses. 
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Sirius. 

1900.0 

8 

Aa'sz  —  0.077          J  ^  =  +  1.22 

I90I.O 

Aa^  —-  0.097          J  ^  =  +  1. 13 
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The  sun's  rectangular  equatorial  co-ordinates  have  been  computed  from  the  longitudes 
and  latitudes  by  the  following  formulae: — 

X  =  J^cos  X, 

y  =  -^  sin  >l  cos  e  —  19.3  ^  /9, 

Z  ss  R  sin  X  sin  c  -|-  44.5  R  /5. 

The  reductions  to  mean  equinox,  1900.0,  are  computed  by  the  formulae, 

A  X^+  Fsec  c  J ;i sin  i", 

J  Vzzz^  JITcos  e  J  i  sin  I"  +  Z  J  e  sin  i"  —    9.1  t  ^  sin  {X  +  186^), 

J  Z  =  —  Jfsin  c  J  A  sin  i"  —  F  J  e  sin  i"  +  21.0  t  ^  sin  (i  +  186^). 

Where     ./?  is  the  sun*s  radius  vector; 

X,  the  sun*s  true  longitude; 

/9,  the  sun's  true  latitude,  expressed  in  seconds  of  arc; 

c,  the  obliquity  of  the  ecliptic; 

J  X,  the  reduction  of  longitude  for  precession  and  nutation  from  January  o; 

J  e,  the  reduction  of  the  mean  to  the  apparent  obliquity; 

T,  the  fraction  of  the  year  since  January  o. 

The  numerical  coefficients  are  in  units  of  the  seventh  place  of  decimals. 

The  latitude,  longitude  and  parallax  of  the  moon  are  derived  from  Hansen's  Tables  de 
la  Luncy  London,  1857,  the  mean  longitude  being  corrected  in  accordance  with  Newcomb's 
Researches  on  the  Motion  of  the  Moon^  Part  I,  page  268,*  and  a  corrected  table  substituted 
for  Table  XXXIV. 

The  semidiameter  of  the  moon  is  computed  from  the  moon's  horizontal  parallax  by  the 
formula, 

S  =  0.272274  ff  +  2".5 

The  constant  2^.5  is  omitted  in  the  computation  of  eclipses  and  occultations,  as  due 
entirely  to  telescopic  and  ocular  irradiation. 

The  ephemerides  of  Mercury  and  Venus  are  derived  from  Newcomb's  Tables y  Pai:ts  2  and 
3,  Vol.  VI,  Astronomical  Papers  of  the  American  Ephemeris, 

The  ephemeris  of  Mars  was  computed  from  manuscript  tables  based  on  the  corrected 
elements  derived  in  the  Supplement  to  the  American  Ephemeris  for  1897,  The  elements 
of  the  four  inner  planets  and  the  fundamental  constants  of  Astronomy,  by  S.  Newcomb. 

The  ephemerides  of  Jupiter  and  Saturn  are  derived  from  the  tables  constructed  by  Mr. 
George  W.  Hill,  Parts  i  and  2,  Vol.  VII,  Astronomical  Papers  of  the  American  Ephemeris. 

The  ephemerides  of  Uranus  and  Neptune  are  derived  from  Professor  Newcomb's  tables, 
published  by  the  Smithsonian  Institution, 

The  semidiameters  of  the  planets  are  computed  from  the  following  values:  — 

Semidiameter.  Log  Dist  Authority. 

Le  Verrier,  Theory  of  Mercury. 

Peirce,  from  the  Washington  Ob- 
servations of  1845  and  1846, 
made  with  the  Mural  Circle. 


Mercury 

3-34 

0.00 

Venus 

8.546  ±  0.086 

0.00' 

Mars 

2.842  ±  0.057 

0.25 

Jupiter  (polar) 

18.78    ±  0.067 

0.70 

Saturn  (polar) 

8.77    ±  0.039 

0.95 

Uranus 

1.68    ±0.3 

1.30 

Neptune 

1.28 

1.48 

Jupiter  (equatorial) 

20.00 

0.70 

Saturn  (equatorial) 

9.38 

0.95 

*  Astronondcal  Observations  made  at  the  U.  S.  Naval  Observatory,  Washington,  187s,  Appendix  II. 
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The  elements  of  eclipses  of  the  sun  and  occultations  of  stars  by  the  moon  are  given  in 
accordance  with  Bessel's  method,  using  the  special  forms  in  Chauvenet's  Spherical  and 
Practical  Astronomy, 

The  eclipses  of  Jupiter's  satellites  are  computed  from  Todd*s  Continuation  of  Damoiseau's 
Tables,  Washington,  1876.  The  occultations,  transits,  etc.,  are  computed  from  Wool- 
house's  Tables,  British  Nautical  Almanac  for  1835,  Table  II  of  each  satellite  having  been 
adapted  to  Damoisbau's  Tables. 

The  elongations  and  conjunctions  of  the  satellites  of  Saturn  are  computed  from  manu- 
script tables  prepared  by  Professor  Newcomb. 

The  apparent  elements  of  the  rings  of  Saturn  are  computed  from  Bessel's  data,  except 
those  for  the  dusky  ring. 

The  elongations  of  the  satellites  of  Uranus,  and  of  the  satellite  of  Neptutie  are  computed 
from  the  data  of  Professor  Newcomb's  Uranian  and  Neptunian  Systems,  Washington,  1875. 

In  compiling  the  positions  of  observatories,  the  latest  available  data  have  been  used. 
The  positions  have  been  furnished,  in  many  instances,  through  the  courtesy  of  the  directors 
of  the  Observatories,  in  response  to  a  circular  issued  by  the  Superintendent  of  the  American 
Ephemeris. 

The  reduction  to  geocentric  latitude,  and  the  logarithm  of  the  radius  of  the  earth,  are 
derived  from  Clarke's  elements  of  the  terrestrial  spheroid,  as  adopted  by  the  U.  S.  Coast 
and  Geodetic  Survey. 

log  ^9:8.9152503 
^'  —  ^  =  —  11'  4o".43  sin  2  99  +  i"«i9  sin  4  ^ 
log  p  3s  9.9992645  -f  0.0007374  cos  2  ^  —  0.0000019  cos  4  ^ 

Table  IV,  for  finding  the  latitude  from  an  observed  altitude  of  Polaris,  is  constructed  for — 

(i)^An  altitude  of  Polaris  equal  to  45**. 

(2)  A  declination  of  Polaris  equal  to  +  88®  46'.4. 

The  principal  computations  of  the  Ephemeris  have  been  distributed  in  the  following 
manner: — 

The  ephemeris  of  the  sun  was  computed  by  Mrs.  E.  B.  Davis;  the  moon's  longitude, 
latitude,  semidiameter  and  horizontal  parallax,  by  Professoi  Keith;  the  right  ascension 
and  declination  in  the  office  of  the  British  Nautical  Almanac,  by  an  arrangement  for 
exchange  of  work  with  that  office;  the  culminations,  by  Professor  W.  W.  Hendrickson; 
the  lunar  distances,  by  Mr.  A.  Doolittle;  Mercury,  Venus,  Marc,  Jupiter,  Saturn,  Uranus, 
and  Neptune,  by  Mr.  Roberdeau  Buchanan;  Jupiter's  satellites,  by  Professor  H.  D.  Todd; 
the  satellites  of  Saturn,  Uranus,  and  Neptune,  by  Mr.  W.  S.  HarshmaN;  the  Besselian  and 
independent  star  numbers,  by  Mr.  W.  Auhagen  and  Mr.  H.  L.  Rice;  the  apparent  places  of 
the  fixed  stars  were  prepared  by  Mr.  Hedrick,  Miss  E.  A.  Hedrick,  and  Mr.  W.  Auhagen; 
the  occultations,  by  Mr.  Auhagen;  and  the  eclipses  were  computed  and  the  charts  pro- 
jected by  Professor  Hendrickson. 
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TABLE  I. 


CORRECTION  REQUIRED.  ON  ACCOUNT  OF  SECOND  DIFFERENCES  OF  THE  MOON'S 

MOTION,  IN  FINDING  THE  GREENWICH  TIME  CORRESPONDING 

TO  A  CORRECTED  LUNAR  DISTANCE. 
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The  correction  U  to  be  added  to  the  approximate  Greenwich  time  when  the  proportional  logarithm8  in  the  Ephemeris  are 
decreasing,  and  tnbtracted  when  they  are  increasinK. 
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i                                 TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 
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0  47.346 

0  57.175 

z     7.005 

z  Z6.834 

49 

O.Z34 

50 

0    8.Z9Z 

0    Z8.02Z 

0   27.850 

0  37.680 

0  47.5ZO 

0  57  339 

I     7-169 

z  Z6.998 

50 

O.Z37 

51 

0    8.355 

0  Z8.Z85 

0   28.OZ4 

0  37.844 

0  47.673 

0  57503 

I     7332 

z  Z7.Z62 

51 

O.Z39 

52 

0    8.5Z9 

0  Z8.349 

0  28.Z78 

0  38.008 

0  47.837 

0  57.667 

z     7.496 

z  Z7.326 

52 

0.142 

53 

0    8.683 

0  Z8.5Z2 

0  28.342 

0  38.17Z 

0  48.00Z 

0  57.831 

z    7.660 

z  Z7.490 

53 

0.Z45 

54 

0    8.847 

0  Z8.676 

0   28.506 

0  38.335 

0  48.Z65 

0  57.994 

I  7.824 

z  Z7.654 

54 

0.Z47 

55 

0    9.0Z0 

0  Z8.840 

0   28.670 

0  38.499 

0  48.329 

0  58.Z58 

I  7.988 

z  Z7.8Z7 

55 

0.Z50 

56 

0    9Z74 

0  Z9.004 

0   28.833 

0  38.663 

0  48.492 

0  58.322 

z     8.Z52 

I  Z7.98I 

56 

0.153 

57 

0    9338 

0  Z9.Z68 

0   28.997 

0  38.827 

0  48.656 

0  58.486 

I     8.3Z5 

z  Z8.145 

57 

0.Z56 

58 

0    9.502 

0  Z9.33Z 

0   29.Z6Z 

0  38.99Z 

0  48.820 

0  58.650 

I     8.479 

z  Z8.309 

58 

0.Z58 

59 

0    9.666 

0  Z9.495 

0   29.325 

0  39  154 

0  48.984 

4^- 

0  58.8Z4 

I     8.643 

I  18.473 

59 

o.z6z 

Side- 
real 

o^- 

,'■ 

2h. 

3''- 

5. 

6h. 

7"- 

For 
Seconds. 

EPH  1900 35 


546 


TABLE  U.~SIDBBEAL  ICrrO  MEAN  SOLAB  TIBfE. 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL.               | 

Side- 
real. 

S"- 

9-- 

lo"- 

11^- 

12^- 

i^h. 

H"- 

15-- 

For 
Seconds. 

m 

m  8 

m   8 

m  8 

m  8 

m 

8 

m  8 

m     s 

m   8 

8 

8 

o 

z  Z8.636 

z  28.466 

z  38.296 

z  48.Z25 

57.955 

2  7-784 

2  Z7.6Z4 

2  27.443 

0 

0.000 

z 

I  Z8.800 

z  28.630 

I  38.459 

z  48.289 

58.119 

2  7-948 

2  Z7.778 

2  27.607 

Z 

0.003 

2 

1  18.964 

z  28.794 

z  38.623 

I  48.453 

58.282 

2   8.112 

2  17-941 

2  27.771 

2 

0.005  1 

3 

z  Z9.128 

z  28.958 

I  38.787 

z  48.617 

58.446 

2   8.276 

2  18.105 

2  27  935 

3 

0.008 

4 

z  19.292 

Z  29.Z2Z 

z  38.95Z 

z  48.780 

58.6ZO 

2   8.440 

2  18.269 

2  28.099 

4 

o.ozz 

5 

z  Z9.456 

z  29.285 

I  39  "5 

z  48.944 

58.774 

2   8.603 

2  18.433 

2  28.263 

5 

0.OZ4 

6 

I  19.619 

z  29449 

I  39  279 

z  49.Z08 

58.938 

2   8.767 

2  Z8.597 

2  28.426 

6 

0.016 

7 

I  19- 783 

z  29.6Z3 

I  39.442 

z  49.272 

59.101 

2   8.93Z 

2  18.761 

2  28.590 

7 

0.0  Z9 

8 

z  Z9.947 

z  29.777 

z  39  606 

I  49  436 

59.265 

2   9.095 

2  18.924 

2  28.754 

8 

0.022 

9 

Z  20.ZZZ 

z  29.940 

I  39  770 

z  49.600 

59-429 

2   9259 

2  Z9088 

2  28.918 

9 

0.025 

lO 

z  20.275 

z  30.Z04 

I  39  934 

I  49  763 

59-593 

2   9423 

2  Z9.252 

2  29  082 

zo 

0.027 

ZI 

I  20.439 

z  30.268 

z  40.098 

z  49.927 

59757 

2   9.586 

2  Z9.416 

2  29245 

zz 

0.030 

Z2 

z  20.602 

I  30.432 

z  40.26Z 

z  50.09Z 

59.921 

2   9750 

2  Z9.580 

2  29.409 

12 

0.033 

13 

z  20.766 

z  30.596 

I  40.425 

z  50.255 

2 

0.084 

2  99M 

2  Z9.744 

2  29.573 

13 

0.035 

14 

z  20.930 

z  30.760 

z  40.589 

z  50.4Z9 

2 

0.248 

2  ZO.O78 

2  19907 

2  29.737 

14 

0.038 

15 

z  2Z.094 

I  30923 

I  40.753 

I  50.583 

2 

0.4Z2 

2  ZO.242 

2  2O.07Z 

2  29.9OZ 

15 

0.04  z 

z6 

z  2Z.258 

z  31087 

z  40.917 

z  50.746 

2 

0.576 

2  ZO.405 

2  20.235 

2  30.065 

16 

0.044  • 

17 

z  2Z.422 

z  3Z.25Z 

z  4Z.08Z 

z  50.9Z0 

2 

Q.740 

2  10.569 

2  20.399 

2  30.228 

17 

0.046 

z8 

z  2Z.585 

z  3Z.4Z5 

z  4Z.244 

z  5Z.074 

2 

0.904 

2  ZO.733 

2  20.563 

2  30.392 

18 

0.049 

19 

I  2Z.749 

I  31579 

z  4Z.408 

1 51.238 

2 

1.067 

2  ZO.897 

2  20.727 

2  30.556 

19 

0.052 

20 

z  2Z.913 

I  31  743 

z  4Z.572 

z  51 402 

2 

1.23Z 

2  zz.o6z 

2  20.890 

2  30.720 

20 

0.055 

2Z 

z  22.077 

z  31  906 

1 41 736 

1 51 565 

2 

1.395 

2  ZZ.225 

2  2Z.O54 

2  30884 

21 

0.057 

22 

z  22.24Z 

z  32.070 

z  4Z.900 

z  5Z.729 

2 

1559 

2  ZZ.388 

2  2Z.2Z8 

2  31.048 

22 

0.060 

23 

z  22.404 

1 32.234 

z  42.064 

z  5Z.893 

2 

1.723 

2  IZ.552 

2  2Z.382 

2  3Z.2II 

23 

0.063 

24 

z  22.568 

I  32.398 

z  42.227 

1 52.057 

2 

Z.887 

2  ZI.7Z6 

2  2Z.546 

2  31  375 

24 

0.066 

25 

z  22.732 

z  32.562 

1 42.391 

Z  52.22Z 

2 

2.050 

2  ZZ.880 

2  2Z.709 

2  31.539 

25 

0.068 

26 

z  22.896 

z  32.726 

I  42  555 

I  52.385 

2 

2.214 

2  12.044 

2  21.873 

2  31.703 

26 

0.071 

27 

z  23.060 

z  32.889 

z  42.7Z9 

I  52.548 

2 

2.378 

2  12.208 

2  22.037 

2  31.867 

27 

0.074 

28 

z  23.224 

I  33.053 

z  42.883 

z  52.712 

2 

2-542 

2  Z2.371 

2  22.20I 

2  32.031 

28 

0.076 

29 

1 23.387 

I  33  2Z7 

I  43  047 

z  52.876 

2 

2706 

2  12.535 

2  22.365 

2  32.194 

29 

0.079 

30 

1 23.551 

I  33-381 

Z  43  2ZO 

I  53040 

2 

2.869 

2  Z2.699 

2  22.529 

2  32.358 

30 

0.082 

31 

I  23.715 

I  33-545 

I  43  374 

1 53.204 

2 

3033 

2  Z2.863 

2  22.692 

2  32.522 

31 

0.085 

32 

1 23.879 

I  33-708 

I  43.538 

I  53  368 

2 

3197 

2  Z3  027 

2  22.856 

2  32.686 

32 

0.087 

33 

z  24.043 

I  33.872 

z  43.702 

I  53  531 

2 

3.361 

2  13.191 

2  23.020 

2  32.850 

33 

0.090 

34 

z  24.207 

I  34  036 

z  43-866 

I  53  695 

2 

3.525 

2  13.354 

2  23.184 

2  33013 

34 

0.093 

35 

z  24.370 

z  34  200 

z  44.029 

I  53  859 

2 

3.689 

2  13.518 

2  23.348 

2  33.177 

35 

0.096 

36 

1 24.534 

I  34  364 

I  44  193 

I  54  023 

2 

3.852 

2  13.682 

2  23.512 

2  33  341 

36 

0.098 

37 

z  24.698 

I  34528 

I  44.357 

z  54.187 

2 

4.016 

2  Z3.846 

2  23.675 

2  33.505 

37 

o.zoz 

38 

z  24.862 

I  34-691 

z  44.52Z 

I  54  351 

2 

4.180 

2  Z4.OZO 

2  23.839 

2  33  669 

38 

0.Z04 

39 

z  25.026 

I  34.855 

z  44.685 

I  54.514 

2 

4.344 

2  14  173 

2  24.003 

2  33  833 

39 

0.Z06 

40 

z  25.Z90 

I  35.0Z9 

z  44.849 

I  54  678 

2 

4.508 

2  14  337 

2  24.167 

2  33  996 

40 

0.109 

41 

1 25.353 

I  35-183 

z  45.012 

z  54  842 

2 

4.672 

2  Z4.5OI 

2  24.33Z 

2  34.Z60 

41 

O.ZZ2 

42 

z  25.5Z7 

I  35-347 

z  45.176 

z  55  006 

2 

4835 

2  Z4.665 

2  24.495 

2  34  324 

42 

O.ZZ5 

43 

z  25.681 

I  35-5" 

I  45  340 

I  55-170 

2 

4999 

2  14.829 

2  24.658 

2  34.488 

43 

0.IZ7 

44 

1 25.845 

I  35-674 

I  45  504 

I  55.333 

2 

5.Z63 

2  14  993 

2  24.822 

2  34652 

44 

0.120 

45 

z  26.009 

I  35838 

z  45.668 

I  55  497 

2 

5.327 

2  15.156 

2  24.986 

2  34.8Z6 

45 

O.Z23 

46 

z  26.Z72 

z  36.002 

I  45-832 

z  55-66Z 

2 

5491 

2  15.320 

2  25.Z50 

2  34  979 

46 

0.126 

47 

z  26.336 

z  36.166 

I  45  995 

I  55.825 

2 

5655 

2  15  484 

2  25.3Z4 

2  35  143 

47 

0.Z28 

48 

z  26.500 

I  36  330 

z  46.Z59 

I  55  989 

2 

5.818 

2  15.648 

2  25.477 

2  35  307 

48 

O.Z3Z 

49 

z  26.664 

I  36.493 

I  46.323 

I  56.153 

2 

5.982 

2  Z5.812 

2  25.64Z 

2  35.471 

49 

0.134 

50 

I  26.828 

z  36.657 

z  46.487 

z  56.3Z6 

2 

6.146 

2  15.976 

2  25.805 

2  35.635 

50 

0.137 

51 

z  26.992 

z  36.82Z 

1  46.651 

z  56.480 

2 

6.310 

2  16.Z39 

2  25.969 

2  35-798 

51 

0.139 

52 

I  27.155 

z  36.985 

1  46.815 

z  56.644 

2 

6.474 

2  16.303 

2  26.133 

2  35  962 

52 

O.Z42 

53 

1 27.3Z9 

I  37.149 

I  46-978 

z  56.808 

2 

6.637 

2  Z6.467 

2  26.297 

2  36.Z26 

53 

0.145 

54 

1 27.483 

I  37.313 

z  47.Z42 

z  56.972 

2 

6.80Z 

2  z6«63i 

2  26.460 

2  36.290 

54 

0.147 

55 

z  27.647 

I  37.476 

1  47.306 

I  57.136 

2 

6.965 

2  Z6.795 

2  26.624 

2  36.454 

55 

0.150 

56 

z  27.8ZZ 

z  37.640 

z  47.470 

I  57.299 

2 

7.129 

2  Z6.959 

2  26.788 

2  36.618 

56 

0.153 

57 

z  27.975 

z  37.804 

I  47.634 

I  57  463 

2 

7.293 

2  Z7.Z22 

2  26.952 

2  36.781 

57 

0.156 

58 

z  28.Z38 

1 37.968 

I  47-797 

z  57.627 

2 

7.457 

2  Z7.286 

2  27.116 

2  36.945 

58 

0.158 

59 

z  28.302 

z  38.132 

z  47.961 

z  57.791 

2 

7.620 

2  17-450 

2  27.280 

2  37  109 

59 

o.i6z 

Side- 
reaL 

8"- 

9-- 

lO*^- 

,jh. 

,3. 

H''- 

li"- 

For 
Seconds. 

EPH  Z900 


TABLE  IL— SIDEREAL  INTO  MEAN  SOLAB  TIME. 


547 


TO  BE  SUBTRACTED  FROM  A  SIDEREAL  TIME  INTERVAL. 


Side- 
reaL 


la"- 


17 


h. 


iS" 


19- 


lo- 


ll 


h. 


22" 


23 


For 
Seconds. 


o 

I 
2 
3 
4 

5 
6 

7 
8 

9 
10 
II 
12 
13 
14 

15 
16 

17 
18 

19 
20 
21 
22 
23 
24 

25 
26 

27 
28 

29 

30 
31 
32 
33 
34 

35 
36 
37 
38 
39 
40 
41 
42 
43 
44 

45 
46 
47 
48 

49 

50 
51 
52 
53 
54 

55 
56 
57 
58 
59 


m   8 

2  37273 

2  37-437 

2  37.601 

2  37.76J 

2  37.920 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 

2 

2 
2 
2 
2 
2 

2 
2 
2 

2 
2 

2 
2 

2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 

2 
2 
2 

2 
2 
2 
2 
2 


38.092 
38.256 
38.420 
38.584 
38.747 

38.911 
39075 
39239 
39.403 
39.566 

39.730 

39.894 
40.058 
40.222 
40.386 

40.549 
40.713 
40.877 
41.041 
41.205 

41.369 
41.532 
41.696 
41.860 
42.024 

42.188 
42.352 
42.515 
42.679 
42.843 

43007 
4317I 

43334 
43498 
43.662 

43826 
43990 
44.154 
44-317 
44.481 

44645 
44809 
44-973 
45-137 
45-300 

45464 
45.628 
45-792 
45956 
46.120 

46.283 

46.447 
46.611 

46.775 
46.939 


m   8 
2  47.102 
2  47.266 
2  47.430 

2  47-594 
2  47.758 

2  47.922 
2  48.085 
2  48.249 
2  48.413 
^  48.577 
K|8.74i 
2  48.905 
2  49.068 
2  49.232 
2  49396 

2  49  560 

2  49.724 
2  49.888 
2  50.051 
2  50.215 

2 

2 
2 
2 
2 


50.379 
50543 
50.707 
50.870 

51034 

51.198 
51.362 
51.526 
51.690 
51853 

52.017 
52.181 

52.345 
52.509 
52.673 

52.836 
53-000 
53164 
53328 
53-492 

2  53  656 
2  53-819 
2  53  983 
2  54.147 
2  54-3" 

2  54-475 
2  54-638 
2  54.802 
2  54.966 
2  55.130 

2  55-294 
2  55.458 
2  55.621 

2  55785 
2  55  949 
2  56.113 
2  56.277 
2  56.441 
2  56.604 
2  56.768 


m 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 
2 
2 
2 

2 

2 
2 
2 

2 

3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3  4-304 

3  4468 

3  4632 

3  4796 

3  4960 


8 
56.932 
57.096 
57.260 
57424 
57.587 

57-751 
57-915 
58.079 
58.243 
58.406 

58.570 
58.734 
58.898 
59.062 
59.226 

59.389 

59-553 

59-717 

59.881 

0.045 

0.209 
0.372 
0.536 
0.700 
0.864 

1.028 
1. 192 
1.355 
1.519 
1.683 

1.847 
2.01 1 
2.174 
2.338 
2.502 

2.666 
2.830 
2.994 
3157 
3321 

3.485 
3649 
3.813 
3.977 
4.140 


5x23 

5.287 

5.451 
5.615 

5-779 

5-942 
6.106 
6.270 

6.434 
6.598 


6.762 
6.925 
7.089 
7253 
7-417 
7.581 

7.745 
7.908 
8.072 
8.236 

3  8.400 

3  8.564 

3  8.728 

3  8.891 

3  9055 

3  9219 

3  9383 

3  9547 

3  9710 

3  9-874 


0.038 
0.202 
0.366 
0.530 
0.693 

0.857 
1.02 1 
1.185 
1.349 
1.513 

1.676 
1.840 
2.004 
2.168 
2.332 

2.496 
2.659 
2.823 
2.987 
3.151 

3.315 
3478 
3.642 
3.806 
3.970 

4-134 
4.298 
4.461 
4.625 
4-789 

4.953 
5.117 
5.281 

5444 
5.608 

5.772 
5936 
6.100 
6.264 
6.427 


3  16.591 
3  16.755 
3  16.919 
3  17083 
3  17.246 
17.410 
17-574 
17.738 
17.902 
18.066 

18.229 

18.393 
18.557 
18.721 
18.885 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3  19.049 
3  19.212 

3  19  376 
3  19.540 
3  19  704 


19.868 
20.032 
80.195 
20.359 
20.523 

20.687 
20.851 
21.014 
21.178 
21.342 

21.506 
21.670 
21.834 

21.997 
22.161 


3 
3 
3 
3 
3 

3 
3 
3 
3 

3 

3 

3 

3 

3 

3 

3  22.325 

3  22.489 

3  22.653 

3  22.817 

3  22.980 

3  23.144 
3  23.308 
3  23.472 
3  23.636 
3  23.800 

3 
3 
3 
3 
3 

3 

3 

3 

3 

3 

3  25.602 

3  25.765 

3  25.929 

3  26.093 

3  26.257 


m  8 
3  26.421 
3  26.585 
3  26.748 
3  26.912 
3  27.076 

3  27.240 

3  27.404 

3  27.568 

3  27.731 

3  27.895 

3  28.059 

3  28.223 

3  28.387 

3  28.550 

3  28.714 

3  28.878 
3  29.042 
3  29.206 
3  29.370 
3  29.533 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3  31.336 

3  31.499 

3  31  663 

3  31-827 

3  31  991 

3  32.155 
3  32.318 
3  32.482 
3  32.646 
3  32.810 

3  32.974 
3  33.138 
3  33  301 
3  33.465 
3  33  629 


23963 
24.127 
24.291 

24-455 
24.619 

24.782  I 

24.946 

25.110 

25274 

25438 


29.697 
29861 
30.025 
30.189 
30.353 
30.516 
30.680 
30.844 
31.008 
31.172 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3  35-431 
3  35.595 
3  35  759 
3  35-923 
3  36.086 


33.793 
33957 
34.121 
34248 
34448 

34-612 
34776 
34940 
35104 
35.267 


m 
3 
3 
3 
3 
3 

3  37  069 
3  37  233 
3  37  397 
3  37561 
3  37725 


36.250 

36.414 
36.578 
36.742 
36.906 


37889 
38.052 
38.216 
38.380 
38.544 
38.708 
38.871 
39035 
39.199 
39363 


3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3  39.527 
3  39.691 
3  39.854 
3  40.018 
3  40.182 

3  40.346 
3  40.510 
3  40.674 
3  40.837 
3  41.001 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 

3 
3 
3 
3 
3 


Side- 
real. 


lb""' 


If 


18^ 


ig"" 


20° 


T 


41.165 
41329 
41.493 
41-657 
41.820 

41.984 
42.148 
42.312 
42.476 
42.639 

42.803 
42.967 
43131 
43295 
43.459 

43.622 
43786 
43950 
44.114 
44.278 

44442 
44.605 
44.769 
44933 
45.097 
45.261 

45425 
45.588 
45752 
45.916 


m  8 
3  46.080 
3  46.244 
3  46.407 
3  46.571 
3  46.735 


46.899 
47063 
47-227 
47-390 
47.554 
47.718 
47.882 
48.046 
48.210 
48.373 

48.537 
48.701 
48.865 
49.029 
49.193 

49.356 
49520 
49.684 
49.848 
50.012 

3  50.175 
3  50.339 
3  50.503 
3  50.667 
3  50.831 

3  50.995 
3  51.158 
3  51.322 
3  51486 
3  51.650 


51.814 
51.978 
52.141 

52.305 
52.469 

52.633 
52.797 
52.961 

53124 
53.288 


3  53.452 
3  53  616 
3  53.780 
3  53  943 
3  54.107 


54.271 
54435 
54-599 
54.763 
54926 

55090 

55254 
55.418 
55582 
55746 


s 

0.000 
0.003 
0.005 
0.008 
0.01 1 

0.014 
0.016 
0.019 
0.022 
0.025 

0.027 
0.030 
0.033 
0.035 
0.038 

0.041 
0.044 
0.046 
0.049 
0.052 

0.055 
0.057 
0.060 
0.063 
0.066 

0.068 
0.071 
0.074 
0.076 
0.079 

0.082 
0.085 
0.087 
0.090 
0.093 

0.096 
0.098 

O.IOI 

0.104 
0.106 

0.109 

0.112 
0.115 
0.117 
0.120 

0.123 
0.126 
0.128 
O.I3I 
0.134 

0.137 
0.139 
0.142 
0.145 
0.147 
0.150 

0.153 
0.156 
0.158 
0.161 


21 


h. 


22 


h. 


23 


For 
Seconds. 
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TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL.                                                j| 

Mean 
Solar. 

o"- 

& 

2»- 

3^- 

4"^ 

5-- 

!     6- 

7^' 

For 
Seconds. 

m 

m 

s 

m     8 

m      8 

m      8 

m      8 

m      8 

m     8 

m     8 

8 

8 

o 

0 

0.000 

0    9.856 

0  X9.713 

0  29.569 

0  39.426 

0  49.282 

0  59  139 

X     8.995 

0 

0.000 

X 

0 

O.Z64 

0   Z0.02Z 

0  X9.877 

0  29.734 

0  39.590 

0  49.447 

0  59.303 

z    9.160 

X 

0.003 

2 

0 

0.329 

0  10.185 

0  20.04 X 

0  29.898 

0  39  754 

0  49.611 

0  59.467 

I  9.324 

2 

0.005    ' 

3 

0 

0.493 

0  10.349 

0  20.206 

0  30.062 

0  39.919 

0  49.775 

0  59.632 

I  9.488 

3 

0.008 

4 

0 

0.657 

0  10.5x4 

0  20.370 

0  30.227 

0  40.083 

0  49.939 

0  59.796 

z    9.652 

4 

o.oxz 

5 

0 

0.821 

0  XO.678 

0  20.534 

0  30.39X 

0  40.247 

0  50.x 04 

0  59  960 

X    9.8x7 

5 

0.OZ4 

6 

0 

0.986 

0  ZO.842 

0  20.699 

0  30.555 

0  40.412 

0  50.268 

z    0.124 

I  9.981 

6 

o.oz6 

7 

0 

1. 150 

0  XI.006 

0  20.863 

0  30.719 

0  40.576 

0  50.432 

z    0.289 

Z    XO.X45 

7 

0.0x9 

8 

0 

I.3I4 

0  IX.171 

0  2X.027 

0  30.884 

0  40.740 

0  50.597 

I   0.453 

z  X0.310 

8 

0.022 

9 

0 

1.478 

0  "335 

0  21.19X 

0  31.048 

0  40.904 

0  50.76X 

I    0.6x7 

X  X0.474 

9 

0.025 

zo 

0 

1.643 

0  X1.499 

0  21.356 

0  31.2X2 

0  41.069 

0  50.925 

z    0.782 

Z    ZO.638 

xo 

0.027 

ZI 

0 

1.807 

0  z  1.663 

0  2X.520 

0  3X.376 

0  41.233 

0  5X.089 

I   0.946 

z  Z0.802 

II 

0.030 

12 

0 

I.97I 

0  X  1.828 

0  21.684 

0  31 541 

0  4x397 

0  51.254 

z     x.xxo 

z  Z0.967 

12 

0.033 

13 

0 

2.136 

0  11.992 

0  21.849 

0  31.705 

0  4X.56X 

0  5X.4X8 

z     Z.274 

z  XX.X3X 

13 

0.036 

M 

0 

2.300 

0  12.156 

0  22.013 

0  31.869 

0  41.726 

0  5X.582 

z    Z.439 

z  XX.295 

X4 

0.038 

15 

0 

2.464 

0    Z2.32X 

0  22.X77 

0  32.034 

0  4X.890 

0  51.746 

z    Z.603 

I  ZX.459 

X5 

0.04  X 

i6 

0 

2.628 

0  X2.485 

0  22.34X 

0  32.X98 

0  42.054 

0  51.9XX 

z    1.767 

I  XX. 624 

16 

0044 

17 

0 

2.793 

0  X2.649 

0  22.506 

0  32.362 

0  42.2x9 

0  52.075 

X    1.932 

Z    XX.788 

X7 

0.047 

i8 

0 

2.957 

0  X2.8I3 

0  22.670 

0  32.526 

0  42.383 

0  52.239 

z    2.096 

z  XX. 952 

18 

0.049 

19 

0 

3.I2I 

0  12.978 

0  22.834 

0  32.69X 

0  42.547 

0  52.404 

z    2.260 

X  X2.X17 

X9 

0.052 

20 

0 

3285 

0  13.142 

0  22.998 

0  32.855 

0  42.71X 

0  52.568 

I  2.424 

X  X2.281 

20 

0.055 

21 

0 

3.450 

0  13.306 

0  23.163 

0  33.019 

0  42.876 

0  52.732 

X     2.589 

X  X2.445 

21 

0.057 

22 

0 

3.614 

0  13-471 

0  23.327 

0  33.183 

0  43.040 

0  52.896 

X    2.753 

z  X2.609 

22 

0.060 

23 

0 

3778 

0  13  635 

p  23.491 

0  33.348 

0  43.204 

0  53.061 

X    2.9x7 

X  12.774 

23 

0.063 

24 

0 

3-943 

0  13.799 

0  23.656 

0  33  512 

0  43-368 

0  53.225 

X    3.08Z 

I  X2.938 

24 

0.066 

25 

0 

4.107 

0  X3.963 

0  23.820 

0  33.676 

0  43.533 

0  53  389 

X     3.246 

X  X3.X02 

25 

0.068 

26 

0 

4.271 

0  14.128 

0  23.984 

0  33.841 

0  43-697 

0  53-554 

X     3410 

X  13.266 

26 

0.071 

27 

0 

4.435 

0  X4.292 

0  24.148 

0  34.005 

0  43.861 

0  53  718 

1     3-574 

I  I343I 

27 

0.074 

28 

0 

4.600 

0  14.456 

0  24.3x3 

0  34.169 

0  44.026 

0  53.882 

I     3739 

I  13595 

28 

0.077 

29 

0 

4764 

0  X4.620 

0  24.477 

0  34  333 

0  44x90 

0  54.046 

I     3903 

X  13.759 

29 

0.079 

30 

0 

4.928 

0  X4.785 

0  24.641 

0  34  498 

0  44.354 

0  54.211 

I    4.067 

X  X3.924 

30 

0.082 

31 

0 

5093 

0  14.949 

0  24.805 

0  34.662 

0  44.5x8 

0  54  375 

z     4.23X 

z  14. 088 

31 

0.085 

32 

0 

5257 

0  X5.II3 

0  24.970 

0  34.826 

0  44.683 

0  54.539 

I     4396 

X  14.252 

32 

0.088 

33 

0 

5.421 

0  15.278 

0  25.134 

0  34.990 

0  44847 

0  54.703 

X     4.560 

z  X4.4X6 

33 

0.090 

34 

0 

5585 

0  15.442 

0  25.298 

0  35.155 

0  45.OXX 

0  54.868 

I     4.724 

z  14.581 

34 

0.093 

35 

0 

5750 

0  15.606 

0  25.463 

0  35  319 

0  45  176 

0  55  032 

X     4.888 

X  X4.745 

35 

0.096 

36 

0 

5914 

0  X5.770 

0  25.627 

0  35.483 

0  45.340 

0  55.196 

X     5053 

X  14  909 

36 

0.099 

37 

0 

6.078 

0  15-935 

0  25.791 

0  35.648 

0  45.504 

0  55  361 

I     5.2x7 

X  X5.073 

37 

o.zox 

38 

0 

6.242 

0  16.099 

0  25.955 

0  35.8x2 

045.668 

0  55.525 

I     5.381 

X  15  238 

38 

0.104 

39 

0 

6.407 

0  16.263 

0  26.X20 

0  35.976 

0  45833 

0  55.689 

I     5.546 

z  X5.402 

39 

O.X07 

40 

0 

6.571 

0  16427 

0  26.284 

0  36.X40 

0  45  997 

0  55.853 

X     5.710 

X  X5.566 

40 

o.zxo 

41 

0 

6-735 

0  16.592 

0  26.448 

0  36.305 

0  46.X6X 

0  56.018 

I     5.874 

X  I5.73X 

4X 

O.ZZ2 

42 

0 

6.900 

0  16.756 

0  26.612 

0  36.469 

0  46.325 

0  56.X82 

X    6.038 

X  X5.895 

42 

0.ZX5 

43 

0 

7.064 

0  X6.920 

0  26.777 

0  36.633 

0  46.490 

0  56.346 

X    6.203 

z  X6.059 

43 

0.XI8 

44 

0 

7.228 

0  X7.085 

0  26.941 

0  36.798 

0  46.654 

0  56.5x0 

X    6.367 

I  16.223 

44 

0.Z2O 

45 

0 

7-392 

0  17.249 

0  27.105 

0  36.962 

0  46.8x8 

0  56.675 

X    6.53X 

X  Z6.388 

45 

O.X23 

46 

0 

7-557 

0  X7.413 

0  27.270 

0  37.126 

0  46.983 

0  56.839 

I  6.695 

X  16.552 

46 

O.Z26 

47 

0 

7.721 

0  X7.577 

0  27.434 

0  37.290 

0  47.147 

0  57  003 

X     6.860 

I  16.7x6 

47 

0.X29 

48 

0 

7.885 

0  17.742 

0  27.598 

0  37.455 

0  47  3" 

0  57.168 

X    7.024 

z  x6.88x 

48 

0.X3I 

49 

0 

8.049 

0  17.906 

0  27.762 

0  37.6x9 

0  47.475 

0  57  332 

X    7.188 

I  17.045 

49 

0.134 

50 

0 

8.214 

0  18.070 

0  27.927 

0  37  783 

0  47.640 

0  57  496 

X    7353 

z  17.209 

50 

0.137 

51 

0 

8.378 

0  18.234 

0  28.091 

0  37.947 

0  47.804 

0  57.660 

I     7.5x7 

X  17  373 

5X 

O.Z40 

52 

0 

8.542 

0  18.399 

0  28.255 

0  38.112 

0  47.968 

0  57.825 

I     7.68X 

X  X7.538 

52 

0.142 

53 

0 

8.707 

0  18.563 

0  28.420 

0  38.276 

0  48.132 

0  57  989 

X    7.845 

I  X7.702 

53 

0x45 

54 

0 

8.871 

0  X8.727 

0  28.584 

0  38.440 

0  48.297 

0  58.153 

I     8.010 

X  X7.866 

54 

O.X48 

55 

0 

9035 

0  18.892 

0  28.748 

0  38.605 

0  48.46X 

0  58.317 

I     8.X74 

I  Z8.030 

55 

0.I5Z 

56 

0 

9.199 

0  X9.056 

0  28.912 

0  38.769 

0  48.625  , 

0  58.482 

I     8.338 

I  X8.X95 

56 

0.153 

57 

0 

9.364 

0  19.220 

0  29.077 

0  38.933 

0  48.790 

0  58.646 

X    8.502 

X  18.359 

57 

O.X56 

58 

0 

9.528 

0  19.384 

0  29.24X 

0  39.097 

0  48954 

0  58.810 

X     8.667 

X  18.523 

58 

0.X59 

59 

0 

9.692 

0  19.549 

0  29.405 

b  39.262 

0  49.118 

0  58.975 

5" 

I  8.83X 

I  X8.688 

59 
Se 

0.X62 

Mean- 
Solar. 

o"- 

jh. 

2h. 

3"-    ' 

4-    1 

6»^'    ; 

7'- 

For 
oonda. 

( 
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TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL. 

Mean 
Solar. 

8"- 

9- 

lo*- 

Ijh. 

12"- 

,3. 

14"- 

15- 

For 
Saconds. 

m 

m   8 

m   8 

m   8 

m   8 

m   8 

m   8 

m   8 

m   8 

8 

8 

o 

I  18.852 

I  28.708 

I  38.565 

z  48.421 

I  58.278 

2   8.134 

2  17  991 

2  27.847 

0 

0.000 

I 

I  19.016 

1 28.873 

I  38.729 

Z  48.585 

z  58.442 

2   8.298 

2  18.155 

2  28.011 

I 

0.003 

2 

I  19.180 

z  29  037 

1  38.893 

I  48.750 

z  58.606 

2   8.463 

2  18.319 

2  28.176 

2 

0.005 

3 

I  19.345 

X  29.201 

z  39.058 

I  48.914 

z  58.771 

2   8.627 

2  18.483 

2  28.340 

3 

0.008 

4 

I  19.509 

I  29.365 

I  39.222 

I  49.078 

1 58.935 

2   8.791 

2  18.648 

2  28.504 

4 

O.OII 

5 

I  19.673 

I  29.530 

z  39.386 

I  49  243 

I  59  099 

2   8.956 

2  18.812 

2  28.668 

5 

0.014 

6 

I  19.837 

z  29.694 

I  39.550 

I  49407 

z  59.263 

2   9.120 

2  18.976 

2  28.833 

6 

0.016 

7 

I  20.002 

1 29.858 

I  39.715 

I  49-571 

I  59428 

2   9.284 

2  19.141 

2  28.997 

7 

0.019 

8 

I  20.166 

X  30.022 

I  39  879 

I  49.735 

I  59.592 

2   9.448 

2  19  305 

2  29.161 

8 

0.022 

9 

I  20.330 

I  30.187 

z  40.043 

I  49.900 

I  59.756 

2   9.613 

2  19.469 

2  29.326 

9 

0.025 

lO 

I  20.495 

1  30.351 

z  40.207 

I  50  064 

z  59.920 

2   9.777 

2  19633 

2  29.490 

10 

0.027 

II 

I  20.659 

I  30.515 

I  40.372 

I  50.228 

2   0.085 

2   9.941 

2  19.798 

2  29.654 

11 

0.030 

12 

I  20.823 

I  30.680 

I  40.536 

I  50.393 

2   0.249 

2  10.105 

2  19.962 

2  29.818 

12 

0.033 

13 

I  20.987 

I  30.844 

I  40.700 

I  50.557 

2   0.413 

2  10.270 

2  20.126 

2  29.983 

13 

0.036 

14 

I  21.152 

z  31.008 

z  40.865 

I  50.721 

2   0.578 

2  10.434 

2  20.290 

2  30.147 

14 

0.038 

15 

I  21.316 

z  3Z.Z72 

z  41.029 

I  50.885 

2   0.742 

2  10.598 

2  20.455 

2  30.311 

15 

0.041 

i6 

z  21.480 

I  31.337 

I  41.193 

z  51  050 

2   0.906 

2  10.763 

2  20.619 

2  30.476 

16 

0.044 

17 

I  21.644 

I  3I.50Z 

I  41.357 

z  51.214 

2   Z.070 

2  10.927 

2  20.783 

2  30.640 

17 

0.047 

i8 

z  21.809 

z  31.665 

z  41.522 

1 51-378 

2   1.235 

2  1 1. 091 

2  20.948 

2  30.804 

18 

0.049 

19 

I  21.973 

z  31.829 

Z  4Z.686 

I  51.542 

2   1.399 

2  ZI.255 

2  21.112 

2  30.968 

19 

0.052 

20 

Z  22.137 

I  31  994 

z  41.850 

I  5Z.707 

2   1.563 

2  11.420 

2  21.276 

2  31.133 

20 

0.055 

21 

z  22.302 

z  32.158 

z  42.015 

1 51.871 

2   Z.727 

2  11.584 

2  21.440 

2  31.297 

21 

0.057 

22 

z  22.466 

z  32.322 

z  42.Z79 

z  52.035 

2   Z.892 

2  11.748 

2  21.605 

2  31.461 

22 

0.060 

23 

z  22.630 

z  32.487 

I  42.343 

z  52.200 

2   2.056 

2  II.912 

2  21.769 

2  31.625 

23 

0.063 

24 

z  22.794 

I  32.651 

z  42.507 

z  52.364 

2   2.220 

2  12077 

2  21.933 

2  31.790 

24 

0.066 

25 

I  22.959 

z  32.815 

z  42.672 

z  52.528 

2   2.385 

2  12.241 

2  22.098 

2  31.954 

25 

0.068 

26 

z  23.123 

z  32.979 

X  42.836 

I  52.692 

2   2.549 

2  12.405 

2  22.262 

2  32.118 

26 

0.071 

^l 

z  23.287 

1 33.144 

z  43.000 

z  52.857 

2   2.713 

2  12.570 

2  22.426 

2  32.283 

27 

0.074 

28 

I  23.451 

I  33.308 

I  43.164 

z  53.021 

2   2.877 

2  12.734 

2  22.590 

2  32.447 

28 

0.077 

29 

z  23.6Z6 

I  33.472 

I  43  329 

1 53.185 

2   3042 

2  12.898 

2  22.755 

2  32.611 

29 

0.079 

30 

z  23.780 

1  33637 

I  43.493 

1 53.349 

2   3.206 

2  13.062 

2  22.919 

2  32.775 

30 

0.082 

31 

I  23.944 

1 33.80Z 

I  43.657 

1 53.514 

2   3370 

2  13.227 

2  23.083 

2  32.940 

31 

0.085 

32 

z  24.Z09 

I  33.965 

z  43.822 

1 53.678 

2   3.534 

2  Z3-39I 

2  23.247 

2  33.104 

32 

0.088 

33 

I  24.273 

I  34.129 

I  43.986 

z  53.842 

2   3699 

2  13  555 

2  23.412 

2  33.268 

33 

0.090 

34 

1 24.437 

I  34.294 

I  44.Z50 

z  54.007 

2   3.863 

2  Z3.72O 

2  23.576 

2  33432 

34 

0.093 

3| 

z  24.601 

I  34.458 

I  44.314 

z  54.171 

2   4.027 

2  13.884 

2  23.740 

2  33.597 

35 

0.096 

36 

z  24.766 

z  34.622 

z  44.479 

I  54-335 

2   4.192 

2  14  048 

2  23.905 

2  33.761 

36 

0.099 

37 

z  24.930 

1 34786 

I  44.643 

I  54  499 

2   4.356 

2  14.212 

2  24.069 

2  33  925 

37 

O.IOI 

38 

z  25.094 

I  34.951 

I  44.807 

z  54.664 

2   4.520 

2  14  377 

2  24.233 

2  34.090 

38 

0.104 

39 

z  25.259 

I  35.115 

1 44.971 

z  54.828 

2   4.684 

2  14.541 

2  24.397 

2  34  254 

39 

0.107 

40 

1 25.423 

I  35.279 

z  45.136 

z  54.992 

2   4849 

2  14.705 

2  24.562 

2  34.418 

40 

0.1  zo 

41 

1 25.587 

I  35.444 

I  45.300 

I  55.156 

2   5013 

2  Z4.869 

2  24.726 

2  34  582 

41 

O.ZI2 

42 

1 25.751 

z  35.608 

z  45.464 

I  55.32Z 

2   5177 

2  15034 

2  24.890 

2  34.747 

42 

0.115 

43 

z  25.916 

I  35.772 

z  45.629 

I  55.485 

2   5.342 

2  15.198 

2  25.054 

2  34  9" 

43 

0.118 

44 

z  26.080 

I  35.936 

I  45  793 

z  55.649 

2   5.506 

2  15.362 

2  25.219 

2  35.075 

44 

0.120 

45 

z  26.244 

I  36.101 

I  45.957 

I  55.8Z4 

2   5.670 

2  15  527 

2  25.383 

2  35.239 

45 

0.123 

46 

z  26.408 

I  36.265 

I  46.121 

I  55.978 

2   5834 

2  15.691 

2  25.547 

2  35.404 

46 

O.Z26 

47 

1 26.573 

I  36.429 

z  46.286 

I  56.142 

2  5999 

2  15855 

2  25.712 

2  35.568 

47 

0.129 

48 

z  26.737 

I  36.593 

I  46.450 

I  56.306 

2   6.163 

2  16.019 

2  25.876 

2  35.732 

48 

0.Z3I 

49 

z  26.901 

1 36.758 

z  46.614 

I  56.471 

2   6.327 

2  16.184 

2  26.040 

2  35.897 

49 

0.134 

50 

z  27066 

I  36.922 

z  46.778 

z  56.635 

2   6.491 

2  16.348 

2  26.204 

2  36.061 

50 

0.137 

51 

z  27.230 

z  37.086 

I  46  943 

z  56.799 

2   6.656 

2  16.512 

2  26.369 

2  36  225 

51 

0.140 

52 

1 27.394 

I  37  251 

I  47.107 

I  56.964 

2   6.820 

2  16.676 

2  26.533 

2  36.389 

52 

0.142 

53 

1 27.558 

1 37.415 

I  47.271 

I  57.128 

2   6.984 

2  16.841 

2  26.697 

2  36.554 

53 

0.145 

54 

z  27.723 

I  37.579 

I  47.436 

I  57.292 

2   7.149 

2  17.005 

2  26861 

2  36.718 

54 

0.148 

55 

z  27.887 

I  37.743 

I  47.600 

I  57456 

2   7-313 

2  17.169 

2  27.026 

2  36.882 

55 

0.151 

56 

I  28.051 

I  37  908 

z  47.764 

I  57.621 

2  7-477 

2  17  334 

2  27  190 

2  37  047 

56 

0.153 

57 

z  28.215 

z  38.072 

z  47.928 

1  57.785 

2   7.641 

2  17  498 

2  27  354 

2  37.211 

57 

0.156 

58 

I  28.380 

I  38.236 

I  48.093 

I  57.949 

2   7806 

2  17.662 

2  27.519 

2  37-375 

58 

0.159 

59 

z  28.544 

I  38.400 

z  48.257 

I  58.113 

2   7.970 

2  17.826 

2  27.683 

2  37539 

59 

0.162 

Mean 
Solar. 

8^- 

9-- 

lO^- 

11^- 

12h. 

,3. 

H"- 

15-- 

For 
Seconds. 

EPH  1900 
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TABLE  m.— MEAU  SOLAB  INTO  SIDBEBAL  TIME. 


TO  BE  ADDED  TO  A  MEAN  TIME  INTERVAL.                     | 

Mean 
Solar. 

i6^- 

jyh. 

18" 

19^- 

20»^- 

2ih. 

2jl. 

^3^ 

For     1 
Seconds.   1 

m 

m   s 

m   8 

m   s 

m   8 

m   s 

m   s 

m   s 

m   s 

8 

■  i 

o 

2  37704 

2  47560 

2  57.417 

3  7.273 

3  17.129 

3  26.986 

3  36.842 

3  46.699 

0 

0.000   1 

I 

2  37-868 

2  47.724 

2  57.581 

3  7.437 

3  17  294 

3  27.150 

3  37  007 

3  46.863 

I 

0.003 

2 

2  38.032 

2  47.889 

2  57.745 

3  7.602 

3  17.458 

3  27.315 

3  37.171 

3  47  027 

2 

0.005 

3 

2  38.196 

2  48.053 

2  57.909 

3  7766 

3  17.622 

3  27.479 

3  37.335 

3  47.192 

3 

0.008 

4 

2  38.361 

2  48.217 

2  58.074 

3  7.930 

3  17.787 

3  27.643 

3  37.500 

3  47.356 

4 

0.0 1 1 

5 

2  38.525 

2  48.381 

2  58.238 

3  8.094 

3  17-951 

3  27.807 

3  37  664 

3  47.520 

5 

0.014 

6 

2  38.689 

2  48.546 

2  58.402 

3  8.259 

3  18.115 

3  27.972 

3  37  828 

3  47685 

6 

o.oi6 

7 

2  38.854 

2  48.710 

2  58.566 

3  8.423 

3  18.279 

3  28.136 

3  37  992 

3  47-849 

7 

o.oig 

8 

2  39.018 

2  48.874 

2  58.731 

3  8.587 

3  18.444 

3  28.300 

3  38.157 

3  48.013 

8 

0.022 

9 

2  39.182 

2  49-039 

2  58.895 

3  8.751 

3  18.608 

3  28.464 

3  38.321 

3  48.177 

9 

0.025 

lO 

2  39.346 

2  49.203 

2  59.059 

3  8.916 

3  18.772 

3  28.629 

3  38.485 

3  48.342 

10 

0.027 

II 

2  39.5" 

2  49  367 

2  59.224 

3  9.080 

3  18.937 

3  28.793 

3  38.649 

3  48.506 

11 

0.030 

12 

2  39  675 

2  49  531 

2  59.388 

3  9.244 

3  19.101 

3  28.957 

3  38.814 

3  48.670 

12 

0033 

13 

2  39.839 

2  49.696 

2  59.552 

3  9.409 

3  19.265 

3  29.122 

3  38.978 

3  48.834 

13 

0.036 

14 

2  40.003 

2  49.860 

2  59.716 

3  9573 

3  19  429 

3  29.286 

3  39.142 

3  48.999 

14 

0.038 

15 

2  40.168 

2  50.024 

2  59.881 

3  9.737 

3  19  594 

3  29  450 

3  39.307 

3  49.163 

15 

0.041 

i6 

2  40.332 

2  50.188 

3  0.045 

3  9901 

3  19-758 

3  29.614 

3  39471 

3  49  327 

16 

0.044 

17 

2  40.496 

2  50.353 

3  0.209 

3  10.066 

3  19.922 

3  29.779 

3  39  635 

3  49  492 

17 

0.047 

i8 

2  40.661 

2  50.517 

3  0.373 

3  10.230 

3  20.086 

3  29.943 

3  39.799 

3  49  656 

18 

0.049 

19 

2  40.825 

2  50.681 

3  0.538 

3  10.394 

3  20.251 

3  30.107 

3  39.964 

3  49.820 

19 

0.052 

20 

2  40.989 

2  50.846 

3  0.702 

3  10.559 

3  20.415 

3  30.271 

3  40.128 

3  49984 

20 

0.055 

21 

2  41.153 

2  51.010 

3  0.866 

3  10.723 

3  20.579 

3  30.436 

3  40.292 

3  50.149 

21 

0.057 

22 

2  41.318 

2  51.174 

3  1.031 

3  10.887 

3  20.744 

3  30.600 

3  40.456 

3  50.313 

22 

0.060 

23 

2  41.482 

2  51.338 

3  1.195 

3  11-051 

3  20.908 

3  30.764 

3  40.621 

3  50.477 

23 

0.063 

24 

2  41.646 

2  51  503 

3  1-359 

3  11.216 

3  21.072 

3  30.929 

3  40.785 

3  50.642 

24 

0.066 

25 

2  41.810 

2  51.667 

3  1.523 

3  II  380 

3  21.236 

3  31  093 

3  40.949 

3  50.806 

25 

0.068 

26 

2  41.975 

2  51.831 

3  1.688 

3  "-544 

3  21.401 

3  31-257 

3  41-114 

3  50.970 

26 

0.071 

27 

2  42.139 

2  51-995 

3  1-852 

3  11.708 

3  21.565 

3  31-421 

3  41.278 

3  51.134 

27 

0.074 

28 

2  42  303 

2  52.160 

3  2.016 

3  11.873 

3  21.729 

3  31.586 

3  41.442 

3  51.299 

28 

0.077 

29 

2  42.468 

2  52.324 

3  2.181 

3  12.037 

3  21.893 

3  31-750 

3  41.606 

3  51  463 

29 

0.079 

30 

2  42.632 

2  52.488 

3  2.345 

3  12.201 

3  22.058 

3  31.914 

3  41-771 

3  51.627 

30 

0.082 

31 

2  42.796 

2  52  653 

3  2.509 

3  12.366 

3  22.222 

3  32.078 

3  41  935 

3  51  791 

31 

0.085 

32 

2  42.960 

2  52.817 

3  2.673 

3  12.530 

3  22.386 

3  32.243 

3  42.099 

3  51.956 

32 

0.088 

33 

2  43.125 

2  52.981 

3  2.838 

3  12.694 

3  22.551 

3  32.407 

3  42.264 

3  52.120 

33 

0.090 

34 

2  43.289 

2  53  145 

3  3002 

3  12.858 

3  22.715 

3  32.571 

3  42.428 

3  52.284 

34 

0.093 

35 

2  43.453 

2  53.310 

3  3.166 

3  13.023 

3  22.879 

3  32.736 

3  42  592 

3  52.449 

35 

0.096 

36 

2  43-617 

2  53.474 

3  3.330 

3  13.187 

3  23.043 

3  32.900 

3  42.756 

3  52.613 

36 

0.099 

37 

2  43-782 

2  53-638 

3  3495 

3  13.351 

3  23.208 

3  33  064 

3  42.921 

3  52.777 

37 

O.IOI 

38 

2  43  946 

2  53.803 

3  3659 

3  13  515 

3  23.372 

3  33.228 

3  43.085 

3  52.941 

38 

0.104 

39 

2  44.110 

2  53.967 

3  3-823 

3  13-680 

3  23.536 

3  33  393 

3  43  249 

3  53106 

39 

0.107 

40 

2  44  275 

2  54-131 

3  3.988 

3  13844 

3  23.700 

3  33.557 

3  43.413 

3  53270 

40 

O.I  10 

41 

2  44  439 

2  54  295 

3  4.152 

3  14-008 

3  23.865 

3  33  721 

3  43578 

3  53  434 

41 

0.II2 

42 

2  44.603 

2  54.460 

3  4.316 

3  14.173 

3  24.029 

3  33  886 

3  43-742 

3  53.598 

42 

O.II5 

43 

2  44.767 

2  54.624 

3  4480 

3  14337 

3  24.193 

3  34.050 

3  43  906 

3  53  763 

43 

0.118 

44 

2  44  932 

2  54-788 

3  4645 

3  14-501 

3  24.358 

3  34  214 

3  44-071 

3  53  927 

44 

0.120 

45 

2  45  096 

2  54.952 

3  4809 

3  14.665 

3  24.522 

3  34.378 

3  44235 

3  54-091 

45 

0.123 

46 

2  45.260 

2  55.117 

3  4973 

3  14  830 

3  24.686 

3  34.543 

3  44  399 

3  54256 

46 

0.126 

47 

2  45  425 

2  55.281 

3  5.137 

3  14.994 

3  24.850 

3  34  707 

3  44  563 

3  54420 

47 

0.129 

48 

2  45  589 

2  55.445 

3  5302 

3  15  158 

3  25.015 

3  34.871 

3  44  728 

3  54.584 

•48 

O.I3I 

49 

2  45.753 

2  55-610 

3  5-466 

3  15.322 

3  25.179 

3  35.035 

3  44  892 

3  54.748 

49 

0.134 

50 

2  45-917 

2  55-774 

3  5.630 

3  15-487 

3  25.343 

3  35.200 

3  45.056 

3  54913 

50 

0.137 

51 

2  46.082 

2  55938 

3  5-795 

3  15.651 

3  25508 

3  35-364 

3  45.220 

3  55.077 

51 

0.140 

52 

2  46.246 

2  56.102 

3  5.959 

3  15815 

3  25.672 

3  35-528 

3  45385 

3  55.241 

52 

0.142 

53 

2  46.410 

2  56.267 

3  6.123 

3  15  980 

3  25  836 

3  35-693 

3  45.549 

3  55.405 

53 

0.145 

54 

2  46.574 

2  56.431 

3  6.287 

3  16.144 

3  26.000 

3  35-857 

3  45713 

3  55.570 

54 

0.148 

55 

2  46.739 

2  56.595 

3  6.452 

3  16.308 

3  26.165 

3  36.021 

3  45.878 

3  55.734 

55 

O.I5I 

56 

2  46.903 

2  56.759 

3  6.616 

3  16.472 

3  26.329 

3  36.185 

3  46.042 

3  55  898 

56 

0.153 

57 

2  47.067 

2  56.924 

3  6.780 

3  16.637 

3  26.493 

3  36.350 

3  46.206 

3  56.063 

57 

0.156 

58 

2  47.232 

2  57.088 

3  6.944 

3  16.801 

3  26.657 

3  36.514 

3  46.370 

3  56.227 

58 

0.159 

59 

2  47  396 

2  57.252 

3  7.109 

3  16.965 

3  26.822 

3  36.678 

3  46.535 

3  56.391 

59 

0.162 

Mean 
Solar. 

i6^- 

17- 

i8^- 

lo"- 

„. 

22h. 

23h. 

For 
Seconds. 

EPH  1900 
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TABLE  FOR  FINDING  THE  LATITUDE  BY  AN  OBSERVED 
ALTITUDE  OF  POLARIS. 


Reduce  the  observed  altitude  of  Polaris  to  the  true  altitude. 
Reduce  the  recorded  time  of  observation  to  the  local  sidereal  time. 

{less  than  i**  23™.o,  subtract  it  from  i"  23"*.©; 
between  i**  23m.o  and  13*^  23".o,  subtract  i**  23'".o  from  it; 
greater  than  13'*  23"*.o,  subtract  it  from  25"  23".  o; 
and  the  remainder  is  the  hour-angle  of  Polaris. 

With  this  hour-angle  take  out  the  correction  from  Table  IV  (below),  and  add  it  to  or  subtract  it 
from  the  true  altitude,  according  to  its  sign.     The  result  is  the  approximate  latitude  of  the  place. 

Example. — 1900,  October  i,  at  io'»  40"  30",  P.  M.,  mean  solar  time,  in  longitude  29°  east  of  Greenwich, 
suppose  the  true  altitude  of  Polaris  to  be  43^  20':  required  the  latitude  of  the  place. 

h      m      8 
Local  astronomical  mean  time  ..... 

Reduction  from  Table  III,  for  lo**  40"'  30"  . 
Greenwich  sidereal  time  of  mean  noon,  October  x,  page  165 
Reduction  from  Table  III,  for  longitude  (=  ii^se^^^east.  or  minus) 

Sum  (having  regard  to  signs)  is  equal  to  local  sidereal  time 

Subtract  sidereal  time  ...... 

Remainder  is  equal  to  hour-angle  of  Polaris 

True  altitude  .      +    43    20 

Correction  from  Table  IV  (below)     —      13 
Approximate  latitude  .      +    42    17 


10  40  30 

+  I  45 

12  39  3 

—  o  19 


23 

20    59 

h 

25 

23 

m      8 
23       0 
20    59 

TABLE  IV— 1900. 


Hoar-Angle. 


m 
O 

5 
10 

15 

20 

25 
30 

35 

40 

45 
50 

55 

60 


13. 
13- 
13- 
13' 

13- 
13- 
13' 
12. 


I  12. 

I  12. 

I  II. 

I  II. 

I  II. 


0.0 

O.X 
O.Z 

o.z 

0.1 

o.a 
o.a 
0.3 

0.3 
0.4 
0.4 
0.4 


11. 0 
10.6 

10. 1 
9.6 

9.0 
8.4 
7.8 
7.2 

6.5 
5.8 
5.1 
4.3 
3.5 


0.4 
0.5 
0.5 
0.6 

0.6 
0.6 
0.6 
0.7 

0.7 
0.7 
0.8 
0.8 


3.5 
2.7 

1.8 
0.9 

0.0 
59- o 
58.0 
57-0 

56.0 
54.9 
53-8 
52.7 
51.6 


0.8 
0.9 
0.9 
0.9 

I.O  I 

X.O  I 

I 

X.O  I 
X.O 

'•'1 

x.x  : 

z.x 

x.x 


Hour-Angle. 


6*^ 


8*^- 


-o  51.6 
o  50.4 
o  49.2 
o  48.0 

-o  46.8 

o  45.5 
o  44.2 
o  42,9 

-o  41.6 
o  40.3 
o  39.0 
o  37.6 

-o  36.2 


36.2 

34.8 

33-4 
32.0 

30.5 
29.0 

27.5 
26.0 

24.5 
23.0 

21-5 
20.0 
18.4 


-o  18.4 

o  16.9 

o  15.3 

o  13.7 


lO'* 


-o 
o 
o 
o 

-o 

o 

o 

-o 

+  o 


12. 1 

10.5 
8.9 
7.3 

5.7 

4-1 

2.5 
0.9 
0.8 


11" 


X.5 

X.6 
X.6 
X.6 

x.6 
x.6 
x.6 
x.6 

x.6 
x.6 
x.6 
X.7 


m 
O 

5 
10 

15 

20 
25 
30 

35 
40 
45 
50 
55 
60 


+  0 
o 
o 
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